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Abstract 

A substantial burden is borne by individuals and societies from cancer. Cancer control 

strategies are implemented to reduce this burden and cancer screening is a central facet within 

cancer control strategies. Cancer screening allows for the earlier detection of a cancer, 

affording quicker access to treatment thereby reducing morbidity and mortality from the 

disease. Due to the pertinence of screening in reducing the burden of cancer it is important to 

understand why individuals decide to screen. Within this context, this thesis explores 

variations in screening utilisation across socio-demographic groups and seeks to understand 

why these variations arise. The analyses in this thesis are located within an expected utility 

framework, whereby an individual will screen if the utility elicited from screening is larger 

than not screening. Socioeconomic variables such as education, social class, income, marital 

status and insurance status can each impact upon the net expected benefit of screening, 

resulting in socioeconomic differences in screening utilisation. In this thesis an emphasis is 

placed upon measuring socioeconomic inequalities. Concentration indices, along with 

regression analyses, are employed to measure inequalities and both of these methods allow for 

inequalities to be readily compared across various populations in a consistent and systematic 

fashion. Furthermore, individuals’ decisions to engage with screening is dependent upon the 

organisation of screening (opportunistic or population-based) that exists. A greater burden is 

borne by individuals, especially those in lower socioeconomic groups, within an opportunistic 

programme in terms of acquiring information about the screen, organising the screen and 

accruing greater pecuniary and non-pecuniary costs. In this sense, this thesis explores 

differential patterns of screening across demographic groups between opportunistic and 

population-based programmes. This thesis explores these differential patterns of utilisation in 

an international setting using nationally representative surveys across the island of Ireland, 

Europe, the UK and the US. 

 

This thesis highlights that variations in cancer screening across socio-demographic groups 

exist. As socioeconomic variables are amongst the largest determinants of utilisation, 

variations in utilisation across socioeconomic groups are observed, and these variations differ 

according to the screening programme that exists. The implementation of population-based 

programmes reduces socioeconomic inequalities in utilisation. However, if health insurance 

affords quicker access to screening or treatment or distinct groups exist within a population, a 

more nuanced approach to addressing inequalities may be needed by policymakers. 
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1. Introduction 

 

1.1. Burden Of Cancer 

Worldwide, there were an estimated 14 million incidences of cancer (malignant 

neoplasm) and 8.2 million deaths from the disease in 2012 (Stewart and Wild, 2014). 

In Europe, the number of people diagnosed with cancer is amongst the highest in the 

world (Ferlay et al., 2010) and it is estimated that incidence will increase by 75% 

between 2008 and 2030 (Bray et al., 2012). The large burden borne by individuals and 

societies as a result of cancer has prompted the development of comprehensive 

interventions to help mitigate the burden of the disease (Brown et al., 2001). This 

burden associated with cancer is likely to increase further as incidence rates for cancer 

rise with changing lifestyles, diagnostic techniques and population ageing and as the 

number of people surviving the disease increases.  

 

Figure 1.1 highlights that the incidence of cancer (presented as age-standardised rates 

per 100,000 individuals to allow for accurate comparisons across countries) is far 

greater in what may be characterised as the most developed regions; Europe, North 

America and Australia having the highest incidences worldwide. 

 

Figure 1.1: Age-Standardised Incidence Rates for All Cancers per 100,000 

Individuals Worldwide (2010) 

 
Source: Ferlay et al., (2010). 
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Figure 1.2 highlights that while incidence rates may be highest in developed 

countries, mortality rates are much less varied worldwide. Age-standardised incidence 

rates range from 19.3 (per 100,000) to 89.9 (per 100,000) worldwide, while ranges in 

age-standardised mortality are much less pronounced, ranging from 6.3 (per 100,000) 

in East Asia to 19.3 (per 100,000) in Southern Africa. The disparities that exist in 

terms of incidence may reflect a greater prevalence of the disease in more developed 

regions. It may also reflect more accurate collection of cancer statistics through 

established cancer registries or a greater ability to detect cancers, associated with 

organised screening programmes.  

 

Figure 1.2: Age-Standardised Incidence and Mortality Rates for All Cancers per 

100,000 Individuals Worldwide (2010) 

 
Source: Ferlay et al., (2010). 

 

Due to the large incidence and mortality rates of cancer observed worldwide it is 

unsurprising that cancer creates a significant economic burden for society. Cancer 

accounts for 4% and 5% of health care expenditure in the United States (US) and 

Europe respectively (Brown et al., 2001; Luengo-Fernandez et al., 2013). While the 

direct medical costs of cancer constitute a large economic burden on society, where 

cost-of-illness studies
1
 are undertaken, the inclusion of indirect costs, such as lost 

                                                           
1
 Cost-of-illness (Rice et al., 1985) is the accepted measure of the burden of cancer where direct costs, 

morbidity costs and mortality costs are included (Brown et al., 2001). 
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productivity and premature death, provides a fuller appreciation of the overall burden 

of cancer. Luengo-Fernandez et al., (2013), using both direct and indirect costs, 

estimated the overall economic burden of cancer in Europe to be €126 billion in 2009, 

accounting for 1.07% of total Gross Domestic Product (GDP). In Ireland alone the 

economic burden associated with cancer was estimated at €1.45 billion, or 0.89% of 

total GDP in 2009. Breast cancer (€15 billion), colorectal cancer (€13.1 billion) and 

prostate cancer (€8.43 billion) collectively account for 29% of the overall burden of 

cancer in Europe.
2
 In a similar study from the US, the economic burden of cancer was 

calculated to be $201.5 billion (~€157 billion) in 2008 (American Cancer Society, 

2013). In a comparison between these two studies the burden of cancer per individual 

in the general population is greater in the US ($255 or €196 for each individual) than 

in Europe (€100 per individual) (Luengo-Fernandez et al., 2013). 

 

While the economic burden of cancer may impact upon all individuals in society, the 

burden will disproportionately fall upon individuals with cancer. The diagnosis of 

cancer constitutes a large health shock to the individual as it leads to an increased risk 

of morbidity and mortality and a reduction in quality of life (Brown et al., 2001). 

Cancer presents a large psychological cost to the individual resulting in greater stress, 

depression and anxiety (Sharp and Timmons, 2010) and furthermore has a negative 

impact on other family members’ and caregivers’ quality of life (Sjolander et al., 

2012). The economic burden associated with a cancer diagnosis is a significant 

problem and in Ireland, 48% of individuals diagnosed with cancer experience some 

form of financial stress (Sharp and Timmons, 2010). In the US (where the majority of 

the studies on the economic burden of cancer have been undertaken) annual direct 

medical costs for individuals recently diagnosed with cancer are 2.69 times higher 

compared to individuals with no history of the disease ($23,441 versus $8,724) for 

those aged over 65 and 4.75 times greater ($17,170 versus $3,611) for those aged 

under 65 (Guy Jr. et al., 2013). Direct out-of-pocket costs (including co-payments for 

those with health insurance) for women recently diagnosed with breast cancer are 

between $456 (Zafar et al., 2013) and $1,455 per month (Arozallah et al., 2004). 

Individuals diagnosed with cancer also see reduced employment with women 

diagnosed with breast cancer in the US experiencing an annual net loss of $5,900 

                                                           
2
 These cancers are highlighted as they are the most common cancers for screening and will be 

examined in the empirical chapters of this thesis. 
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from lost income (Chiriskos et al., 2002).
3
 Increased medical costs and reduced 

income often result in severe financial stress and may in part explain why cancer 

patients in the US are 2.65 times more likely to experience bankruptcy compared to 

the general population (Ramsey et al., 2013).  

 

While the same level of financial hardship is not experienced in Europe, financial 

hardship still exists. In Germany, 17.5% of individuals with a diagnosis of cancer 

have experienced financial difficulties compared to 7.5% of the general population 

(Arndt et al., 2005). In Ireland, out-of-pocket expenses for cancer services are also 

evident with 45% of cancer patients paying for a consultation with a hospital clinician 

and 36% for a general practitioner visit (Sharp and Timmons, 2010). Additionally, 

30% of cancer patients in Ireland report a fall in household income following a cancer 

diagnosis (Sharp and Timmons, 2010). 

 

Following on from the discussion of the economic burden of cancer at the societal 

level and at the individual-level above, the rest of this chapter is structured as follows: 

socioeconomic inequalities (which are a main focus of this thesis) in cancer are 

presented in Section 1.2. Interventions to reduce the burden of cancer across the 

cancer care pathway are introduced in Section 1.3. This section offers a clear context 

in which cancer screening is placed within the cancer care pathway. Section 1.4 

presents the motivation and research objectives of the thesis and Section 1.5 presents 

the structure of the thesis across each of the subsequent chapters. Section 1.6 presents 

the outputs from the thesis. 

 

 

1.2. Inequalities In Cancer 

The burden of cancer in society is large, particularly amongst those diagnosed with 

the disease. However a socioeconomic gradient in the burden of cancer also exists, as 

cancer incidence and mortality rates are highest amongst those in poorer or lower 

socioeconomic groups (O’Shea, 1997, NCIN, 2008; Donnelly et al., 2009). Figure 1.3 

below illustrates overall age-standardised cancer incidence (per 100,000 individuals) 

                                                           
3
 A net income loss from employment for other family members was also observed (Chiriskos et al., 

2002). 
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across five deprivation groups, ranging from the most deprived (poorest) to the least 

deprived (richest) based upon area-level deprivation in the Republic of Ireland and the 

UK.
4
 Overall in Ireland, incidence of cancer is greater in the most deprived group 

(443.9 per 100,000) in comparison to the least deprived group (395 per 100,000) 

though the social gradient is not linear. Rates are slightly lower in the UK and a more 

linear relationship between incidence and deprivation is observed. 

 

Figure 1.3: Age-Standardised Incidence Rates per 100,000 Individuals for All 

Cancers across Area-level Deprivation Quintiles in Ireland and the UK (2008-09) 

 
Sources: Donnelly et al., (2009) for Ireland and NCIN, (2008) for the UK. 

 

Figure 1.4 below partitions overall cancer from Figure 1.3 above by cancer type, 

highlighting incidence rates in common cancers in Ireland and the UK. Results are 

presented as percentage differences in age-standardised incidence rates in the most 

deprived group in comparison to the least deprived group. For prostate cancer, a ‘pro-

rich’ inequality (incidence is more concentrated in the least deprived group) is 

observed with men in most deprived groups having 24% and 18.7% lower incidence 

rates compared to men in the least deprived group in the UK and Ireland respectively. 

A ‘pro-rich’ inequality of -18% and -6.3% in the UK and Ireland respectively is also 

observed for breast cancer. In each of the other cancers listed, a ‘pro-poor’ inequality 

(incidence is more concentrated in the most deprived group) is observed. In respect of 

                                                           
4
 There may be issues with using area-level statistics due to ecological fallacy in interpreting statistical 

values as everyone in one area is given the same value.  
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lung cancer (167.5% in the UK and 97.4% in Ireland), and cervical cancer (91.9% in 

the UK and 114.3% in Ireland) the incidence rates are far greater amongst those from 

the most deprived group.  

 

Figure 1.4: Percentage Differences in Age-Standardised Incidence Rates per 

100,000 Individuals across Cancers in Ireland and the UK by Area-Level 

Deprivation (2008-09)* 

 
* Negative number represents incidence greater in the least deprived group. 

Sources: Donnelly et al., (2009) for Ireland and NCIN, (2008) for the UK. 

 

No study has been undertaken to measure cancer mortality across socioeconomic 

groups or area-level deprivation for particular cancers in Ireland. As Figure 1.3 and 

Figure 1.4 illustrate that rates of incidence and mortality are similar between Ireland 

and the UK, cancer mortality inequalities from the UK are presented in lieu of similar 

data from Ireland. Data in Figure 1.5 pertains to age-standardised mortality per 

100,000 individuals in the UK (Romeri et al., 2006). Figure 1.5 again presents cancer 

mortality for males and females by area-level deprivation in the United Kingdom 

ranked from the most deprived to the least deprived, using deprivation measured 

across 20 quintiles. This figure illustrates that a positive linear relationship exists 

between all cancer mortality and deprivation in the UK. The gradient appears to be 

greater for males (185.9 in the most deprived group versus 109.1 in the least deprived 

group) than females (131.1 in the most deprived group versus 92.9 in the least 

deprived group). 
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Figure 1.5: Age-Standardised Mortality Rates per 100,000 Individuals for all 

Cancers by Deprivation Twentieth in the UK (2006) 

 
Source: Romeri et al., (2006). 

 

Figure 1.6 (Romeri et al., 2006) partitions mortality in the most common cancers by 

area-level deprivation groups presented as 20 deprivation quintiles. For cervical 

cancer mortality, statistics are taken from the Trent Cancer Registry (2012) study as 

results pertaining to cervical cancer are not computed in Romeri et al., (2006). Results 

are again presented as percentage differences in the most deprived group compared to 

the least deprived group. Pro-poor inequalities in mortality are observed for all 

cancers. While breast and prostate cancer incidence may be greater in the least 

deprived group, these cancers exhibit a slight pro-poor inequality in mortality. Overall 

cancer mortality is 70.1% higher for males and 41.4% higher for females in the most 

deprived group. Lung cancer (155.7% for males and 160.8% for females) and cervical 

cancer (73.7% for females) once more exhibit large pro-poor mortality rates with 

mortality far greater in most deprived group. 
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Figure 1.6: Percentage Differences in Age-Standardised Mortality Rates per 

100,000 Individuals across Cancers by Deprivation Twentieth in the UK (2006) 

 
Source: Romeri et al., (2006) 

Note: Cervical Cancer estimates taken from Trent Cancer Registry, (2012).  

 

Romeri et al., (2006), Donnelly et al., (2009), NCIN (2010) and Trent Cancer 

Registry (2012) all highlight that significant socioeconomic inequalities are observed 

for most cancers both in terms of incidence and mortality. Similar results are shown 

for cancer incidence and/or mortality in other studies of the UK (Coleman et al., 2004; 

Shack et al., 2008). The International Agency for Research on Cancer (IARC) has 

observed that significant socioeconomic inequalities exist throughout the world both 

in terms of incidence and mortality (IARC, 1997).  

 

Results above emphasise that for some cancers, incidence may be greater in higher 

socioeconomic groups and for others incidence is greater amongst lower 

socioeconomic groups. For all cancers presented though, mortality is greatest amongst 

those with a lower socioeconomic status. As cancer screening has been shown to help 

reduce mortality for some of these cancers, reducing socioeconomic inequalities in 

screening utilisation (if it exists) may help to redress the trend of inequalities in cancer 

mortality especially where the cancer has a strong relationship with deprivation such 

as cervical or colorectal cancer. In this context, measuring and understanding 

inequalities in cancer screening is a main focus of the analyses in this thesis. 
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1.3. Context: The Cancer Care Pathway 

While ‘cancer’ is often used as an all-encompassing term, cancers differ considerably 

in a histological and genetic sense, in terms of the treatments available and in terms of 

the likelihood of survival. Given the complexity of cancer, to reduce the burden of the 

disease, policymakers must confront it with comprehensive and multifaceted 

programmes delivered across the cancer care pathway mindful of the differences that 

exist between different types of cancer in this pathway. The cancer care pathway is 

generally partitioned into three distinct but interrelated phases; prevention, detection 

and treatment. These interventions or programmes must provide the ability to affect 

change in each facet of the pathway. The effectiveness of these interventions is 

important but how individuals interact with these programmes and how individuals’ 

characteristics impact upon this interaction is also pertinent. Policy instruments to 

reduce inequalities across the cancer care pathway are also important in reducing the 

overall burden of cancer, specifically for those in lower socioeconomic groups who 

experience a burden from cancer disproportionately compared to their more affluent 

peers. 

 

Figure 1.7: The Cancer Care Pathway 

 

 

1.3.1. Prevention 

“The purpose of prevention is to limit the incidence of cancer by controlling exposure 

to risk factors or increasing individuals’ resistance to them” (dos Santos Silva, 1999). 

Prevention, as the first phase of the cancer care pathway is arguably the most effective 

in reducing the burden of cancer as it eliminates the necessity for both detection and 

treatment of the disease. Cancers occur mainly following mutations of cells within the 

body, genetic predispositions to cancer, or due to the presence of carcinogens which 
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are agents external to the body which cause cancer.
5
 Approximately 35% of all 

cancers are caused by carcinogens which are related to individual lifestyle factors 

such as tobacco usage, excessive consumption of alcohol, unhealthy diets, lack of 

exercise and prolonged exposure to the sun (Danaei et al., 2005).
6
 Policy interventions 

which have been incorporated to help modify these lifestyle choices or ‘risky 

behaviours’, include increased taxes, regulation of advertising and health promotion 

campaigns. Vaccination against carcinogens such as Hepatitis B, which causes liver 

cancer (Perez et al., 2006), and Human Papillomavirus (HPV) which causes cervical 

cancer (Durst et al., 1983) have also been incorporated by policymakers and have 

been proved to be effective in reducing the incidence of cancer. Recently, 

chemoprevention initiatives such as the use of tamoxifen for breast cancer (Sporn and 

Suh, 2000; Early Breast Cancer Trialists’ Collaborative Group, 2005) and use of 

NSAIDS such as aspirin (Thun et al., 2012) have also been incorporated in cancer 

prevention strategies and have helped to reduce incidence and burden of the disease. 

 

While policymakers can attempt to reduce risky behaviours or implement vaccination 

or chemoprevention programmes, it is important for them to understand how 

individuals engage with these interventions. While the link between cancer and 

smoking has been known for some time, a considerable number of people continue to 

consume tobacco products. Understanding the rationale behind the decision to partake 

in smoking, and how individuals engage with interventions to reduce smoking, may 

be a more productive approach to eventually curbing its use. Examining individuals’ 

decisions within an economic framework can assist in the understanding of these 

decisions. For example, participation in risky behaviours such as smoking from an 

economic viewpoint has been shown to be influenced by lack of knowledge (or 

inability to process the knowledge) (Kenkel, 1991), societal pressure or conformity 

(Manski, 2000), rational addiction (Becker and Murphy, 1988) or heavy discounting 

of the future (Cawley and Ruhm, 2011). These factors in particular may explain the 

greater participation in risky behaviours amongst those in lower socioeconomic 

groups (Cutler and Lleras-Muney, 2010). Targeting the factors which explain the 

                                                           
5

 The International Agency for Research on Cancer (IARC) states that 113 agents are proven 

carcinogenic to humans while 351 agents are classified as probably or possibly carcinogenic to humans 

(IARC, 2013). 
6
 Tobacco use alone may account for 21% of all cancers (Danaei et al., 2005). 
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decision, such as increasing knowledge, implementation of Pigovian taxes
7
 (through 

this may be regressive to the poor), changing the choice architecture of the decision 

from a utility to a disutility (Thaler and Sunstein, 2008; Cawley and Ruhm, 2011) 

may help to reduce participation in these behaviours and ultimately help alleviate 

some of the burden from cancer. Similarly individuals will undertake 

chemoprevention or vaccination if the utility of consuming these health care goods is 

greater than not consuming them. Attempts to reduce barriers, increase information, 

and reduce pecuniary and non-pecuniary costs of these programmes will help increase 

the net expected benefit of these programmes thereby increasing their utilisation. 

 

1.3.2. Detection 

Prevention negates the necessity for detection for some cancers, but where preventive 

methods are not applicable or are not used, cancers may still develop. Detection can 

be divided into two separate but interconnected areas; screening and diagnosis. 

Screening allows for an earlier detection of a potential cancer but it is only following 

a diagnostic test that a cancer is diagnosed. Diagnostic imaging techniques such as 

PET, CT, MRI, bone and lymphangiogram scans, have become more readily used in 

cancer detection allowing for a greater certainty in the diagnosis of cancer than in the 

past (Black and Welch, 1993; Dinan et al., 2010; Gold et al., 2012). While the 

diagnostic imaging techniques may reduce the need for a more invasive surgical 

biopsy (extraction and sampling of tissues or cells), biopsies are often required. The 

implementation of fine needle aspiration biopsy (FNAB) has led to more effective 

diagnosis of cancer and reduced the intrusiveness of the procedure, reducing costs to 

the individual and thereby increasing acceptance of the procedure (Harris et al., 

2014).  

 

The second element in cancer detection regards cancer screening, which will be the 

focus of this thesis. Cancer screening is not a diagnostic test, but rather a test to detect 

potential cancer (or precancerous lesions) prior to symptoms developing, allowing for 

earlier diagnosis of a cancer, through subsequent diagnostic testing. Earlier diagnosis 

allows for earlier initiation of treatment which may improve the effectiveness of the 

                                                           
7
 A tax on consumption equal to the amount of the externality which internalises the cost to the 

decision maker and may in turn reduce consumption of the risky behaviour (Cawley and Ruhm, 2011). 
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treatment thereby reducing morbidity and mortality from cancer. While effective 

screening tests for all cancers may not yet exist, for many cancers, screening has 

become a central facet of cancer control programmes. Screening for cervical cancer 

has been undertaken since the introduction of the Papanicolaou test (Pap smears), in 

the 1920s (Papanicolaou, 1948). The use of Pap smears to detect cervical cancer has 

resulted in a large reduction in cervical cancer mortality (Parkin et al., 1985; Hakama 

et al., 1985; Casper and Clarke, 1998; Peto et al., 2004; Raffle et al., 2003). 

Mammograms (low radiation x-rays of the breast), which have been widely used as a 

form of breast cancer screening since the 1970s (Gold et al., 1990; van Steen and van 

Tiggelen, 2007), have been shown to be effective in reducing mortality from breast 

cancer (Gøtzsche and Neilsen, 2011). Many tests for colorectal cancer are available. 

Faecal occult blood tests (FOBT), flexible sigmoidoscopies and colonoscopies have 

also become common means of screening for colorectal cancer since the 1960s 

(Greegor, 1967; Winawer et al., 1997; Boyle, 2002) and have been proven to reduce 

mortality from the disease. A test for the detection of prostate-specific antigen (a 

protein in the prostate which may indicate prostate cancer) is the most commonly 

used test for prostate cancer screening (Stamey et al., 1987). While it may help to 

reduce mortality from the disease in some groups (Ilic et al., 2011; Schröder et al., 

2012), ambiguity regarding its effectiveness exists (Andriole et al., 2012).
8
  

 

Screening for the four cancers mentioned above are common and screening 

programmes for breast, cervical and colorectal cancer have become essential forms of 

cancer control strategies internationally. Engagement with screening differs according 

to individual characteristics but the organisation of the screening programme 

(opportunistic versus population-based) has a large impact upon how individuals 

engage in screening. As cancer screening is the focus of this thesis, a full chapter is 

given to this topic in Chapter 2. 

 

Identification of genetic traits which may signify a greater genetic predisposition to 

cancer has also become more readily used as a means of cancer detection allowing for 

more advanced treatment tailored to the particular genetic traits of the cancer. For 

                                                           
8
 Screening for lung cancer – low dose computed tomographic (CT) scans (The National Lung 

Screening Trial Research Team, 2011) and ovarian cancer (Buys et al., 2011) also occur but are less 

common. 
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example, BRCA1 and BRCA2 genes have been shown to increase the probability of 

breast and ovarian cancer (Miki et al., 1994). 55% of women with the BRCA1 gene 

will develop breast cancer and 39% will develop ovarian cancer by age 70 (Chen and 

Parmigiani, 2007). Testing for these traits therefore affords women greater 

information regarding probabilities of developing cancer. This may help women in 

making decisions regarding surveillance and treatment options. Treatments, such as 

bilateral prophylactic mastectomies may reduce the risk of breast cancer by 90% for 

women with these genes (Hartmann et al., 1999). But many women who may be 

candidates for having these genes, due to for instance family history of cancer, refuse 

to have the test. Only 59% of high-risk women in one study who were offered the test 

undertook it (Ropka et al., 2006). The disutility associated with the test, how one 

should optimally respond to its findings, organisational costs, monetary costs and 

psychosocial costs such as anxiety about the result may negatively impact on the 

decision to have this test. Similar low utilisation of genetic tests has been found for 

instance for Huntington Disease (Oster et al., 2013). Oster et al., (2013) hypothesise 

that within an optimal expectations framework, the result of the test cannot be 

‘unlearned’ which may not be optimal to many individuals if the result is positive.
9
 

The decision to partake in screening or other detection methods is complex and 

explained by a myriad of factors. Understanding how these factors influence 

engagement with detection methods will ultimately allow for more nuanced 

interventions to be used, thereby reducing the burden of cancer. 

 

1.3.3. Treatment 

Without effective treatment to reduce the burden of cancer, the effectiveness of 

detection methods in identifying cancer early may be considered to be largely moot. 

Marmot et al., (2013) state that “screening is therefore based on the principle of there 

being an effective treatment”. Cancer treatment can be separated into curative or 

palliative care. Curative treatment endeavours to reduce morbidity and mortality from 

cancer. Palliative care on the other hand is not seen as a cure but involves the 

effective management of symptoms such as pain, though it can also often extend life. 

In curative care, treatment methods are often divided into three specific groups; 

                                                           
9
 Unlike in cancer screening where the test result is imperfect, genetic testing is virtually 100% 

accurate. 
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surgery, radiation therapy and chemotherapy.
10

 Surgery involves the removal of the 

tumour and part of (or the entirety of) the gland or organ where the tumour exists; 

radiation therapy uses high energy radio waves which are targeted at cancer cells to 

kill them; and chemotherapy involves the use of chemical agents to treat cancer.  

 

A greater emphasis is now placed upon evidence of the effectiveness of the treatment 

and the impact the treatment may have upon the quality of life of the cancer patient 

than it was in the past where radical procedures were undertaken to remove glands or 

organs where a cancer was diagnosed (Mukherjee, 2010). Personalised cancer 

treatment is becoming more pronounced and combinations of treatment options are 

often applied. Adjunctive chemotherapy combined with radiation and surgery has 

become standard clinical practice for cancer treatment (DeVita and Chu, 2008). For 

breast cancer treatment in the UK for example, 99% of patients will have some form 

of surgery, 70% will have radiotherapy, 70% adjunctive hormonal therapy and 25% 

adjunctive chemotherapy (Independent UK Panel on Breast Cancer Screening, 2012). 

Additionally immunotherapy is being increasingly used along with the more 

traditional forms of treatment (Mellman et al., 2011; Sharma et al., 2011; Pardoll, 

2012). Treatment options differ considerably according to cancer, stage of diagnosis, 

individual-level attributes (such as age and the presence of co-morbidities) and access. 

The aggressiveness (speed at which the cancer grows) of the cancer and the stage at 

which the cancer is diagnosed curtails the type and combinations of treatment from 

which to choose. Palliative care can help to reduce the burden of cancer on 

individuals where the cancer is terminal or where treatment does not have the ability 

to prolong life without detrimental effects on quality of life. Palliative care can also be 

more holistic than curative care and provides patients with services to aid their 

physical, psychological, social and spiritual needs and enable them to live and die in 

the place of their choice (Ward et al., 2004). This type of treatment has become 

incorporated in modern cancer control plans.  

 

As with prevention and detection, access to cancer treatment will influence the 

options available, but individuals may often decide between treatment options 

according to their own personal preferences. For example, in prostate cancer, while a 

                                                           
10

 Hormonal therapy is often included in treatment strategies, though in a standalone sense is not a 

curative treatment but is readily used as an adjunctive treatment. 
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surgical procedure (prostatectomy) may eradicate a cancer through the removal of the 

prostate, potential harms due to the procedure such as pain, incontinence and 

impotence are often experienced (Bill-Axelson et al., 2005). If the disutility associated 

with these harms or side-effects is large enough, the individual may forgo treatment in 

favour of less aggressive but also less effective procedures such as watchful waiting. 

Socioeconomic inequalities have been observed in the type of curative care used, due 

to constraints such as lack of health insurance and individual preferences (Bradley et 

al., 2002), and also in the choice of curative care over palliative care (Bus et al., 

2012). Supply side factors such as clinician recommendations may also impact upon 

the treatment decision. The autonomy of the individual in the decision making process 

may be reduced further for instance by their clinician’s preferences and clinicians 

often act as agents for their patients (McGuire et al., 2005).  

 

This section has highlighted that many interventions across the cancer care pathway 

can help to reduce the burden of cancer and that understanding how individuals 

engage with these interventions is important. However it is acknowledged that the 

decision to introduce cancer control programmes across the cancer care pathway, such 

as cancer screening, and the design of these programmes, differ across health care 

systems (as will be highlighted in the analyses in this thesis). In some health care 

systems, due to monetary costs for instance, implementation of comprehensive cancer 

control programmes may be unfeasible. In developed countries though, the largest 

reason behind how cancer control programmes are introduced relates to the health 

care system in place and the values which underpin this system. Health care systems 

can be broadly partitioned into two categories: i) privately funded, marked-based 

systems such as in the US and Switzerland and ii) publically funded systems such as 

in the UK within many countries such as Ireland adopting a mixed public-private 

system.
11

 Each of these systems delivers health care differently, and this influences 

not only what cancer control programmes exist but also how individuals interact with 

these programmes. In the US, an emphasis is placed upon market-led solutions to 

health care and health care services are often treated as economic goods with demand 

for services sensitive to changes in the supply, price and ability to pay. Access to 

                                                           
11

 Note: Market-based systems are still heavily funded by state, however funding through the insurance 

market and out-of-pocket payments are large. Also, supplementary insurance exists in many publically 

funded systems. 
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services is determined largely by ability to pay, with private health insurance used to 

at least partially cover medical expenses. Within a market-led health care system such 

as in the US, due to indifference to paternalistic interventions and a greater emphasis 

on maximisation of individual preferences, policymakers intervene only 

intermittently. Centralised government or other policymakers may intervene in order 

to regulate programmes, or where the intervention is in the form of a public good 

(vaccination) or to provide care for vulnerable groups in the population.
12

  

 

Within publically funded health care systems such as in Europe (there is also large 

differences in systems across Europe), access to health care services and the cost-

effectiveness of these services are held as core principles in the delivery of care. In the 

UK for instance, universality is a key component of the health care system whereby 

need rather than ability to pay for care determines access to health care services. 

Therefore the health care system in place often determines the type of interventions 

that are incorporated to combat cancer and how these interventions are rolled out. 

These differences across health care systems and the organisation of screening 

programmes will impact upon individual-level decisions as will be highlighted in this 

thesis. The next chapter will discuss the type of cancer screening programmes which 

exist across different health care systems and how individuals interact with these 

programmes differently. 

 

In summary, Section 1.3 above presents the context of cancer screening within the 

overall cancer control pathway, explores how individuals engage with cancer control 

interventions, and how cancer control programmes may differ across health care 

systems. Economics is shown to present an excellent framework to help understand 

how individuals make decision across the cancer care pathway. This framework will 

be used in this thesis to help understand how individuals engage with cancer 

screening and the factors which impact upon an individual’s decision to screen. 

 

 

 

                                                           
12

 In the US state subsided programmes are in place where the market is seen to be inefficient for 

example providing health care for the poor (Medicaid), the elderly (Medicare) and military veterans 

and their families (Veterans Affaris). 
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1.4. Motivation And Research Objectives 

The sections above highlight the burden associated with cancer and the factors that 

can impinge on this. As cancer incidence and cancer mortality are set to increase 

substantially in the future, the burden associated with cancer will increase as a 

consequence. Policymakers have the ability to reduce this burden through the 

implementation of cancer control interventions, informed by clear evidence, across 

the cancer care pathway. It is centrally important for policymakers to understand the 

individual characteristics which influence participation in cancer care initiatives such 

as cancer screening. Cancer screening has been shown to reduce morbidity and 

mortality for many cancers and the implementation of cancer screening programmes 

has become an essential element of cancer control. To allow for the largest benefits 

from screening programmes, information relating to the main factors influencing or 

deterring an individual’s decision to screen needs to be understood. While a range of 

socio-demographic factors impact upon the decision to screen, socioeconomic status 

may influence decisions related to both prevention and treatment and will become a 

key aspect of this thesis in their role in cancer screening utilisation. Therefore a clear 

emphasis will be placed upon the measurement of socioeconomic inequalities in this 

thesis. 

 

The research objectives of this thesis are to investigate three main aspects of cancer 

screening: 

1) To examine variations across socio-demographic groups in utilisation of 

cancer screening and explore the factors that might explain these; 

2) To measure the extent of socioeconomic inequalities in utilisation of cancer 

screening and the relationship between these and the provision of 

opportunistic versus population-based screening programmes; 

3) To examine the usefulness of the concentration index, and decomposition 

analyses where applicable, to measure inequalities in cancer screening 

utilisation and the need for care in its use and its potential importance for 

policymakers. 
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1.5. Structure Of Thesis 

The structure of this thesis is as follows:  

 

Chapter 2 discusses cancer screening as a means of identifying those who warrant 

investigation for cancer. The effectiveness of screening in increasing early detection 

and reducing mortality from cancer and the potential harms of screening are 

discussed. An intuitive economic framework is presented to shed light on the decision 

of an individual to undertake a cancer screen. The model provides insights into how 

individual characteristics may determine utilisation of screening and how 

socioeconomic inequalities in particular in cancer screening utilisation, may present 

themselves. How external factors such as the health care system and organisation of 

the screening programme may impact upon an individual’s decision to screen is 

explored. Inequalities in cancer screening, and how they may impact upon inequalities 

in cancer outcomes, are also discussed 

 

Chapter 3 presents the methodologies that are used in the thesis to measure 

inequalities, namely the concentration index and decomposition analyses. This 

chapter examines why inequalities matter and why there is a need to measure these 

inequalities. This chapter discusses the measurement of inequalities in health and 

cancer screening in particular using concentration indices. Concentration indices, their 

computation, their usefulness in measuring inequalities and their interpretation are 

examined in detail alongside other measures of inequality. Decomposition analyses 

which partition concentration indices into the underlying determinants of inequality 

are introduced. Issues surrounding the use of concentration indices in measuring 

inequalities of binary variables are examined. A comparison between the 

normalisation of the concentration index (the Wagstaff index and Erreygers index) 

needed to measure inequalities for binary variables is undertaken. 

 

Chapter 4 examines differences in inequalities of breast and cervical cancer 

screening in Northern Ireland and the Republic of Ireland. Similarities relating to 

demographics, economics and health status exist across the island of Ireland, but the 

health care systems in place and exposure to breast and cervical cancer screening 

programmes vary across the island. Northern Ireland in 2005 had an established 
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population-based breast and cervical cancer screening programme while cancer 

screening in Republic of Ireland, in 2007 at the time of analysis, was a combination of 

partly implemented population-based and opportunistic programmes. The chapter 

investigates whether the population-based programmes in place in Northern Ireland 

led to lower inequalities in cancer screening than those observed in the Republic 

where similar programmes did not exist. Regression analyses, controlling for a range 

of demographic variables, and concentration indices are used to measure 

socioeconomic inequalities using individual-level data for breast and cervical cancer 

screening in the preceding 12 months.  

 

Chapter 5 extends the analyses from the preceding chapter on breast and cervical 

cancer screening inequalities in Ireland to a larger European context. This chapter 

compares socioeconomic inequalities in breast and cervical cancer screening across 

EU-15 countries in 2006 which were partitioned according to whether population-

based screening programmes were in place or not. Regression analyses, controlling 

for a range of demographic variables, are once again used on breast and cervical 

cancer screening in the preceding 12 months to determine whether socioeconomic 

inequalities (measured as socioeconomic group and education) were reduced in 

countries operating population-based programmes. 

 

Chapter 6 investigates the impact of private health insurance on both partly 

implemented population-based and opportunistic cancer screening programmes in the 

Republic of Ireland in 2007. This chapter extends Chapter 4 to focus on the role of 

entitlements in observed inequalities within a single system. Concentration indices to 

measure inequalities are calculated for breast, cervical, colorectal and prostate cancer 

screening in the preceding 12 months and these indices are subsequently decomposed 

to explore the impact of private health insurance upon observed inequalities for each 

cancer screen. 

 

Chapter 7 investigates cervical cancer screening inequalities, across the UK and US 

in 2008, where differences with regards to both their respective health care systems 

and how cervical cancer screening is organised (population-based and opportunistic 

respectively) are observed. Concentration indices and regression analyses, controlling 

for a range of shared socio-demographic information, are computed to determine 
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whether inequalities in cervical cancer screening in the preceding 12 months and 3 

years differ between the UK and US. Analyses are also conducted across distinctive 

countries (England, Scotland, Wales and Northern Ireland (Catholic, Protestant) in the 

UK) and distinctive ethnic groups (White, Black and Hispanic in the US) to examine 

whether measuring differences at a national level accurately depicts differences in 

inequalities across distinct groups within a country if they exist.  

 

Chapter 8 presents concluding remarks and a discussion of the findings of the thesis 

as a whole. Future work which may follow from this thesis and some limitations of 

the thesis are also included. This chapter concludes with some policy 

recommendations.  

 

 

1.6. Thesis Outputs 

There have been a number of outputs from this thesis in the form of both academic 

publications and presentations. This thesis has produced three peer-reviewed 

publications, from which the first three empirical chapters (Chapters 4-6) are 

developed in international academic journals. Work from this thesis has also been 

presented at both domestic and international conferences across the areas of 

economics, health economics, medical research and cancer research. This thesis has 

also led to work with other researchers and has led to the sourcing of funding to 

develop a group related to the economics of cancer research. Listed below are 

publications and presentations in chronological order. 

 

1.6.1. Thesis Publications 

“A Cross-Border Comparison of Breast and Cervical Cancer Screening Utilisation.” 

Irish Medical Journal. 2010. 103(10): 297-300. (Chapter 4) 

“The Importance of Socio-Economic Variables in Cancer Screening Participation: A 

Comparison between Population-Based and Opportunistic Screening in the EU-15.” 

Health Policy. 2011. 101(3): 269-276. (Chapter 5) 
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“The Role of Private Medical Insurance in Socio-Economic Inequalities in Cancer 

Screening Utilisation in Ireland.” Health Economics. 2012. 21(10): 1250-1256. 

(Chapter 6) 

 

1.6.2. Thesis Presentations 

“A Cross-Border Comparison of Breast and Cervical Cancer Screening Utilisation in 

the Republic of Ireland and Northern Ireland.” Inter Departmental Brown Bag 

Seminar Series, NUI Galway March 2010 Galway 

“Importance of Economic Variables in Utilisation of Cancer Screening: A 

Comparison between Ireland and the rest of the EU-15.” Irish Economic Association 

Conference, April 2010 Belfast 

“A Cross-Border Comparison of Breast and Cervical Cancer Screening Utilisation in 
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2. Background 

 
2.1. Introduction 

Cancer screening has been shown to be an important element of cancer control 

strategies in reducing the burden of cancer. The chapter that follows outlines what 

cancer screening is and why it is seen as an important element of cancer control 

strategies. The effectiveness of screening in reducing mortality from some cancers 

and the harms associated with screening due to the imperfect nature of the test are 

outlined. An intuitive framework based upon expected utility is presented to explore 

how individuals may elicit utility from a screen. In this context, utility (and disutility) 

is elicited from the attributes (costs and benefits) of cancer screening and the 

characteristics of the individuals will determine how these attributes are weighted in 

the utility function. The next section discusses socioeconomic inequalities in cancer 

screening and how these may cause inequalities in cancer mortality. The penultimate 

section differentiates between opportunistic and population-based screening 

programmes and explores how individuals engage with these screening programmes 

differently. The benefits afforded by population-based screening in increasing 

efficiency, effectiveness of screening and reducing socioeconomic inequalities in 

screening are discussed. The last section presents a summary of the chapter. 

 

 

2.2. What Is Cancer Screening? 

While cancer screening may allow for the early detection of a cancer it does not 

provide a diagnosis of a cancer. Screening can detect a potential cancer thereby 

allowing a subsequent diagnosis to be determined through diagnostic testing. But the 

earlier detection of a cancer or a precancerous lesion afforded by cancer screening can 

significantly improve outcomes by allowing for the earlier initiation of cancer 

treatment than would have been possible in the absence of screening. This earlier 

initiation of treatment has been shown to be a significant factor in reducing morbidity 

and mortality from cancer. 
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Cancer screening can be divided into two specific categories: symptomatic cancer 

screening and asymptomatic cancer screening. The distinction between these two 

types of screening is important. Symptomatic cancer screening is undertaken when 

symptoms of a potential cancer are observed. For example, symptoms of cancer may 

include a lump on the breast which may indicate breast cancer or stomach pains or 

irregular bowel movements that may indicate colorectal cancer. Symptomatic cancer 

screening occurs when symptoms like those above develop. The premise of 

asymptomatic cancer screening conversely is the detection of a cancer in a preclinical 

or early stage, where symptoms have not developed, allowing for more effective 

treatment to be used and better outcomes following the treatment observed. The 

discussion of screening and results in the analyses may offer some insight into 

individuals’ practices regarding symptomatic screening. However within this thesis 

the term cancer screening will only relate to screening of an asymptomatic nature and 

this is the method of cancer screening that will be the focus of the analyses. 

 

 

2.3. Effectiveness Of Cancer Screening 

In order for a cancer screen to be seen as effective, certain criteria must be met. In 

1968 in a World Health Organization monograph, Wilson and Jungner (1968) 

developed the “Principles and Practice of Screening”. This monograph has been used 

extensively as a template to determine whether screening programmes for health 

conditions should be implemented. Wilson and Jungner (1968) highlighted ten 

principles of effective screening for cancer and other diseases:  

 

Table 2.1: Wilson and Jungner Criteria for Screening for a Disease 
(1) The condition sought should be an 

important health problem.  

(6) The test should be acceptable to the population.  

(2) There should be an accepted treatment for 

patients with recognized disease.  

(7) The natural history of the condition, including 

development from latent to declared disease, should 

be adequately understood.  

(3) Facilities for diagnosis and treatment 

should be available.  

(8) There should be an agreed policy on whom to 

treat as patients.  

(4) There should be a recognizable latent or 

early symptomatic stage. 

(9) The cost of case-finding (including diagnosis 

and treatment of patients diagnosed) should be 

economically balanced in relation to possible 

expenditure on medical care as a whole.  

(5) There should be a suitable test or 

examination.  

(10) Case-finding should be a continuing process 

and not a "once and for all" project. 

Source: Wilson and Jungner, (1968). 
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Others have expanded upon these criteria in recent years (Harris et al., 2011), but 

these ten principles still offer a valuable template for determining whether to 

implement a screening programme, including for cancer, or not.  

 

Cancer screening allows for cancer to be detected at an early stage but the 

effectiveness of screening is reduced unless early detection leads to better outcomes 

such as improved survival and lower mortality. Figure 2.1 below illustrates that 

diagnosing cancer at an earlier stage is related to improved survival rates. Diagnosis 

of cancer at the earliest stage (Stage I) compared to the latest stage increases cancer 

survival in Ireland
13

 for breast (98.3% versus 20.6%), colorectal (92.3% versus 8.6%), 

cervical (91.5% versus 39.1% – Stage III) and prostate (96.6% versus 54.9%, Stage 

III and IV measured together) cancers (Donnelly et al., 2009; QUB, 2008).  

 

Figure 2.1: Age-Standardised 3/5-Year Survival Rates per 100,000 Individuals in 

Ireland (2008-09)* 
+ # 

 
Source: Donnelly et al., (2009); QUB, (2008).  
*Cervical (no diagnosis in Stage IV). Results from Northern Ireland only (QUB, 2008). 
+ 

Prostate Cancer Stage I & II, Stage III & IV. 
# 
Prostate, Breast measured as 3-Year Survival. Colorectal, Cervical measured as 5-Year Survival. 

 

Evidence shows that cancer screening does allow for earlier diagnosis of breast 

(Andersson et al., 1988; Autier et al., 2009), cervical (Sparen et al., 1995; Kyndi et al., 

2010), colorectal (Kronberg et al., 1996), and prostate (Djulbegovic et al., 2010) 
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cancers. The earlier diagnosis of cancer afforded by screening allied to the differences 

in survival illustrated in Figure 2.1 highlight the potential impact cancer screening 

may have upon reducing the burden of cancer. While the earlier detection of cancer 

through screening allows for diagnosis at an earlier stage thereby increasing survival 

from cancer, when establishing the effectiveness of cancer screening programmes, 

reduction in mortality is the most common endpoint used. Again, cancer screening, 

for at least three cancers has been shown to be effective in reducing mortality from 

the disease. 

 

Cervical cancer screening, using Pap smears, has been shown to be an extremely 

effective strategy to reduce cervical cancer mortality. Screening based upon Pap 

smears has led to reductions in mortality from cervical cancer by as much as 60% 

(Raffle et al., 2003). Peto et al., (2004) have suggested that cervical cancer screening, 

specifically within a population-based programme, may have saved 1 in every 65 

women born since the 1950s in the UK. More effective forms of screening are 

currently being developed and HPV-based screening has also been shown to reduce 

mortality for cervical cancer in four randomised controlled trials (RCT) (Ronco et al., 

2014). 

 

Screening for colorectal cancer has also been shown to be effective in reducing 

mortality. Colorectal cancer screening using faecal occult blood testing (FOBT), the 

most commonly used screening test for colorectal cancer
14

 has led to reductions in 

mortality from the disease by between 16% and 33% (Mandel et al., 1993; Towler et 

al., 1998). Other screening tests for colorectal cancer such as flexible sigmoidoscopy 

(which investigates the lower part of the colon for cancerous and precancerous 

growths) and colonoscopy (which investigates the entire colon) have been shown to 

reduce mortality from colorectal cancer by between 26% and 56% (Selby and 

Friedman, 1989; Schoen et al., 2012) and 57% (Müller and Sonnenberg, 1995) 

respectively.
15

  

 

                                                           
14

 FOBT involves the testing of a stool sample for minute amounts of blood in the stool and can be 

carried out by the individual at home. 
15

 Tests for colorectal cancer which are recommended by the US Preventive Services Taskforce: 

FOBT, flexible sigmoidoscopy, colonoscopy, CT colonography (virtual colonoscopy). 
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A greater level of discussion regarding the effectiveness of breast cancer screening 

using mammography (low radiation x-rays of the breast) has occurred in the literature 

(Jørgenson and Gøtzsche, 2009; Duffy et al., 2010; Gøtzsche and Neilsen, 2011; 

Marmot et al., 2013; Miller et al., 2014; Pace and Keating, 2014). Thus far, on 

balance the evidence points to mammography reducing mortality from the disease. A 

systematic review of the literature has estimated that use of mammography has led to 

a reduction in mortality from breast cancer of 19% (Gøtzsche and Neilsen, 2011). 

Other studies, using RCTs, have also highlighted a reduction in mortality of 32% 

(Tabár et al., 1985), 10% (Kalager et al., 2010), 28% (Duffy et al., 2010) and 27% – 

32% (Tabár et al., 2011).
16

 

 

Two large RCTs have been undertaken to ascertain the effectiveness of prostate 

cancer screening (using PSA testing) in the US (Prostate, Lung, Cervical and Ovarian 

– PLCO trial) and Europe (European Randomised Study of Screening for Prostate 

Cancer – ERSPC trial). Results from the ERSPC trial show a 21% reduction in 

mortality afforded by PSA testing for men aged 55-69 (Schröder et al., 2012). No 

reduction was observed in the PLCO trial (Andriole et al., 2012). While differences 

between the trials exist and may affect comparability of results,
17

 the stark differences 

in results have failed to diminish the ambiguity concerning the effectiveness of PSA 

testing. Other studies including a systematic review of the literature have found 

similar results to the ERSPC trial specifically amongst men aged 55-69 (Ilic et al., 

2011). Current evidence in Europe at least suggests that PSA testing may save lives 

among certain age groups, but that the use of the screen may happen too regularly and 

too often amongst men who are not within the group which will receive the largest 

benefits from the screen (ERSPC, 2012).  

 

Screening programmes for other cancers, while less common than the four cancers 

outlined above do exist. In Germany, screening for non-melanoma skin cancer 

(NMSC) and cutaneous malignant melanoma (CMM) is common (Choudhury et al., 

2012). Screening for thyroid cancer, liver cancer and stomach cancer is prevalent in 

                                                           
16

 Much of the debate regarding mammography concerns the harms of the disease such as 

overdiagnosis, false-positive results and debates concerning whether ductal carcinoma in-situ (DCIS) 

should be classified as a cancer or pre-cancer (Jørgenson and Gøtzsche, 2009; Kopans et al., 2011). 
17

 As this is not the focal point of the thesis, comparisons of the two trials will not be discussed. See 

(Eckersberger et al., 2009; Schröder and Roobel, 2010) for a detailed description of both trials. 
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Korea and Japan and has been shown to be effective in reducing mortality from the 

respective cancers (Hamashima et al., 2008; Park et al., 2010; Han et al., 2011). 

Screening tests for other cancers, such as ovarian cancer and lung cancer,
18

 are 

currently being investigated for their effectiveness (Partridge et al., 2009; Hocking et 

al., 2010). 

 

2.3.1. Harms Of Cancer Screening 

Cancer screening tests offer imperfect results and do not definitively show that a 

cancer is present or absent. The imperfect nature of cancer screening can be framed 

by reference to the concepts of sensitivity and specificity which detail the positive and 

negative predicted values of the test. These terms are explained in Table 2.2. 

 

Table 2.2: Sensitivity and Specificity of a Cancer Screening Test 

  Gold Standard 

  Positive Negative 

Screening Test 
Positive A B 

Negative C D 

The sensitivity is the proportion of the population who have cancer and the test 

produces a positive result. 

Sensitivity = A/(A+C)  

The specificity is the proportion of the population who do not have cancer and the test 

produces a negative result. 

Specificity = D/(B+D) 

The Positive Predictive Value (PPV) is the probability someone with a positive cancer 

screen has cancer. 

PPV = A/(A+B) 

The Negative Predictive Value (NPV) is the probability someone with a negative cancer 

screen does not have cancer. 

NPV = D/(C+D) 

Source: dos Santos Silva, (1999). 

 

In effect a positive screen may be a true (A above) or false-positive (B), a negative 

screen a true (D) or false-negative (C). False-negatives and false-positives can see the 

individual embark on a course of action other than that which would have occurred 

had he/she been properly informed. The existence of these possibilities may well 
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 Guidelines from the USPSTF recommend CT screening for individuals aged 55-80 with a long 

history of heavy smoking (de Koning et al., 2013). 
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feature in the decisions of individuals considering whether or not to undertake a 

screen. Additional issues also exist: 

i. Lead-time bias occurs when screening identifies a cancer at an earlier stage 

than would have otherwise been the case but this earlier detection ultimately 

does not extend length of life. Figure 2.2 gives a simple example of lead-time 

bias.  

 

Figure 2.2: An Example of Lead-Time Bias 

 
 

In this example screening identifies a cancer in time T and in the absence of 

screening the cancer would be identified in T+1. Yet, regardless of the earlier 

detection, mortality from cancer still occurs in time T+2. For example PSA 

testing may detect prostate cancer up to 7 years earlier compared to no testing, 

yet in many studies it fails to reduce mortality (Hugosson et al., 2000). Lead-

time bias may be seen as a negative attribute of screening (‘ignorance is bliss’) 

by many individuals and they may decide not to screen. For others utility may 

be elicited from finding a cancer as it reduces uncertainty. 

 

ii. Length bias. Cancer screening is often poor at detecting more aggressive 

cancers, which progress from an earlier stage to a later stage rapidly in part due 

to the length of time between screens. The longer the screening interval, the 

greater the likelihood of failing to detect the more aggressive cancers. This may 

affect individuals as when a cancer is detected symptomatically it may be at a 

later stage thereby the effectiveness of treatment is reduced. Thus, individuals 

may elicit utility from screening more regularly, as it may allow for the 

detection of aggressive cancers at an earlier stage. 
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iii. Overdiagnosis. Cancer screening is not very accurate in distinguishing 

between a malignant cancer and a benign or ‘pseudo-cancer’. This leads to 

overdiagnosis of benign cancers which would never have developed to the stage 

at which they would have presented themselves symptomatically or affected an 

individual. A cancer which is ‘overdiagnosed’ is pathologically 

indistinguishable from a cancer that is progressive and potentially life-

threatening (Smith et al., 2012). Overdiagnosis may increase as the debate 

regarding what constitutes a cancer develops. For example, whether ductal 

carcinoma in-situ (DCIS) is a potentially malignant cancer is a contentious 

question (Jørgensen and Gøtzsche, 2009; Kopans et al., 2011).
19

 For some 

individuals, utility may be elicited from the detection of these benign cancers 

while for others overdiagnosis just results in incurring unnecessary costs due to 

a biopsy or from unnecessary treatment. 

 

The effectiveness of screening from a policymaker’s perspective often depends 

upon the effectiveness of the screen in reducing the burden and mortality from a 

cancer. Screening methods exist for at least three cancers which have been 

shown to produce a reduction in mortality. Many have argued that a greater 

emphasis on the harms of the test should be taken into consideration when 

developing a screening programme (Jørgensen and Gøtzsche, 2009; Harris et 

al., 2011; Marmot et al., 2013). The effectiveness and the harms of screening 

are important to the individual. But other costs and benefits of screening exist 

which will impact upon the decision to screen. Thus, the utility elicited from 

screening due to the benefits associated with the screen must outweigh the 

disutility being incurred from the costs, both pecuniary and non-pecuniary, of 

screening. The next section formulates an intuitive framework, located in 

expected utility, exploring why individuals decide to screen and the individual 

characteristics which influence this decision. 

 

 

 

                                                           
19

 DCIS accounted for 2%-5% of breast cancer prior to the introduction of mammography though now 

accounts for between 20% and 30% (Kopans et al., 2011). 
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2.4. Why Do Individuals Screen? 

The effectiveness of cancer screening in reducing the burden of cancer is conditional 

on the appropriate use of the service by those at whom it is targeted and an 

appropriate response by the health care system to the results of the screen. An 

individual’s decision to undertake a screen will be influenced by a myriad of factors. 

Within the health economics literature, attempts to model the decision to screen have 

included both formal and intuitive models. Most of the formal models for cancer 

screening utilisation presented in the literature are based upon an expected utility 

theory framework. These models have focused on a range of factors underpinning the 

decision to screen and have been undertaken across different cancers, health care 

systems and screening programmes (Picone et al., 2004; Witt, 2008; Aas, 2009; Bíro, 

2013). These formal models have aided considerably our understanding of the reasons 

behind why individuals screen. In this thesis however, an intuitive model is used to 

characterise the screening decision and the potential role of a range of factors in this 

decision within the context of an expected utility framework. The intuitive model is 

preferred over a more formal model for a number of reasons.  

 

Firstly, each of the formal models in the literature focus on a specific aspect(s) of the 

decision to screen. For example, Picone et al., (2004) focus on the impact of the 

individual’s risk of developing cancer, their time preference and their expected 

longevity on the decision to screen. Witt (2008) builds upon the Picone et al., (2004) 

model by also including parameters relating to false-positives, false-negatives and 

overdiagnosis. But again the focus of this model is on specific aspects (risk of 

developing cancer) of the screening decision. Therefore, these and other formal 

models in the literature do not deal with a host of other pertinent factors in the 

screening decision but only a small number of these. Any model is an abstraction of 

reality and the author must make a judgement as to where to strike the balance 

between exposing the role of a particular variable of interest while capturing other 

salient factors impacting on the issue being investigated. While it may be legitimate to 

sacrifice the scope of a model to expose the role of a particular variable, in particular 

circumstances, such as in this thesis as there was no intent to focus on the role of any 

one specific variable, it was decided rather to allow for a more inclusive approach in 
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the examination of the variables which impact the decision to screen and therefore, 

the use of a formal model was not practical.  

 

Secondly, each of the formal models in the literature focus on a specific cancer screen 

(or small set of cancer screens) within a particular health care system.
20

 In this thesis a 

range of cancers effecting men and women differently as well as different age groups 

are examined as well as screening programmes which are organised differently within 

a number of different health care systems. This would substantially complicate the 

characterisation of a formal model or require the development of several formal 

models for each of the cancers and screening systems in operation. This would have 

added substantially to the burden on the reader without necessarily adding to the 

insight provided.
 
 

 

Thirdly, the role of a number of variables in the decision to screen is ambiguous. For 

example not only may education be taken as an indicator of time preference and/or 

the ease with which health capital can be produced, it may also provide a proxy for 

knowledge of the issues around cancer screening, for example, time biases or the 

evolving literature around overdiagnosis in respect of certain cancers. In this context, 

a formal model cannot, a priori, assign a particular role to a variable. Acknowledging 

this ambiguity and proceeding to investigate the empirical relationship appears a more 

reasonable and efficient approach which this thesis adopted. 

 

The Intuitive Model 

Expected utility presents a framework to understand how individuals make a choice in 

the presence of uncertain outcomes. When making a decision, a range of arguments 

relating to the decision will enter into an individual’s utility function and the 

individual seeks to maximise their expected utility, subject to constraints, according to 

the arguments included and the weights assigned to each argument. In this thesis, this 

framework is applied to the decision to undertake a cancer screen. Utility can also be 

differentiated into two types, outcome utility and process utility. The former can in 

this context be interpreted as the reduction in the probability of dying from cancer 
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Picone et al., (2004) – Breast and Cervical Cancer Screening in the US; Witt (2008) – breast cancer 

screening in Canada; Aas (2009) – colorectal cancer screening in Norway for those who ignore their 

first invitation to screen; Bíro (2013) – discounting the future benefits of screening in the UK for breast 

cancer screening. 
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and/or reassurance from attending a screen. Process utility which is elicited from the 

decision making process itself (McGuire et al., 2005) can be thought of in terms of 

how the decision to screen is managed as well as in terms of how the screen itself is 

offered. In this framework, individuals will screen if the utility elicited from screening 

is greater than the utility of not screening, with the decision is also subject to the 

information and choices for screening available which will differ across individuals.
21

 

 

When deciding to screen, many attributes which will impact upon both the outcome 

and process utility of the cancer screen, will be included within an individual’s utility 

function.
22

 These attributes can be perceived as positive or negative and the weights 

assigned to each will differ across individuals. One positive attribute of cancer 

screening is the potential reduction in morbidity and mortality from a cancer through 

the early detection afforded by screening. Therefore, those who assign greater weight 

to this attribute, such as individuals with a greater probability of acquiring cancer or 

those who value health more highly, may be more likely to screen. As the probability 

of acquiring cancer increases with age, or in individuals who have a family history of, 

or genetic predisposition to, cancer, individuals with these characteristics may elicit 

significant utility from a screen.
23

 The human capital model is a branch of utility 

theory that has been applied to health care (Grossman, 1972 and 2000). Within the 

human capital framework cancer screening allows for a potential reduction in the 

deprecation of an individual’s stock of human capital in the future by detecting a 

cancer in an early stage, thereby improving outcomes through the earlier initiation of 

treatment (Kenkel, 1994). Individual-level characteristics impact upon the stock of 

human capital and consequently these may impact upon the weights assigned to 

positive attributes of a screen. In this context as education increases the stock of 

human capital (Grossman, 1972) those with higher education may be more likely to 

screen in order to preserve their human capital. Education may also reduce the costs 

of acquiring information about the screen (Kenkel, 1990) and allow for information 

                                                           
21

 This intuitive framework can also be presented in terms of disutility. In this sense the decision to 

screen will be undertaken if the disutility from screening is less than the disutility from not screening 

(Bíro, 2013). 
22

Hiatt et al., (2002) presents an excellent description of the many factors which impact upon screening. 
23

For example: Black males for prostate cancer, or women with the BRCA1 or BRCA2 gene for breast 

cancer. 
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regarding the screen to be comprehended more easily (Sabates and Feinstein, 2006) 

again increasing the utility elicited from screening.  

 

Health insurance will also increase utilisation within the human capital framework 

(Kenkel, 1994). While health insurance may reflect higher income or a greater taste 

for health, both of which may increase the utility from screening, it may also help to 

reduce the costs, such as out-of-pocket costs associated with screening. Kenkel (1994) 

argues that the possession of insurance may afford better access to treatment 

following a positive screen thereby increasing the utility elicited from the screen 

itself.
24

 The lack of insurance, particularly in health care systems which are market-

based, may reduce the probability of a screen due to a lack of access to treatment 

quickly which will negate much of the benefits of early detection afforded by 

screening. 

 

Negative attributes, or costs, also impact upon the utility elicited from a screen. Costs 

may be incurred related to acquiring information about the screen. Communication 

with peers who may have screened in the past may help to inform the individual about 

the screen. If utilisation within an individual’s peer group is low the availability of 

information may be greatly reduced. Health care professionals such as GPs are also 

used as a source of knowledge for cancer screening and in some cases may act as 

gatekeepers to screening (Phillips et al., 2004, Burns et al., 2012b).
25

 But access to 

information from a GP may also involve costs in the form of organising and paying 

for a visit, travel costs, and the opportunity costs of an individual’s time. For those 

with lower income, lower education or those who may receive a disutility from 

dealing with the health care system, the disutility of acquiring, or inability to acquire, 

information about the screen in the first place may be significant enough to deter 

utilisation (Klabunde et al., 2005; Belkar et al., 2006). After accessing the information 

about the screen, costs of organising the screen, the opportunity cost of time and 

potential out-of-pocket expenses are incurred. Income and health insurance may help 

to lower these costs. The structure of the cancer screening programme in place, 

opportunistic or population-based (discussed later in this chapter), will also impact the 
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 This is also seen with public health insurance such as Medicaid in the US (Selvin and Brett, 2003). 
25

GP or clinician recommendations to screen have been shown to impact upon the decision to screen 

(Meissner et al., 1992). 
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access to information and organisation of the screen. The implementation of 

population-based screening will potentially increase the net expected benefit of the 

screen for some lower socioeconomic individuals by reducing costs. 

 

Behavioural or psychological factors also impact upon how certain attributes of the 

screen are weighted by individuals. For example, individuals who have low time 

preference or are risk averse may have a greater probability of screening (Picone et 

al., 2004). Reassurance that a cancer is not present may also be elicited as utility by 

those who are averse to ambiguity or who may be classified as the ‘worried well’. The 

imperfect nature of the results (false-positive, false-negative and overdiagnosis) may 

reduce the utility for individuals due to the uncertainty surrounding the accuracy of 

the result and the costs that may be incurred (both pecuniary and psychological) by a 

follow up screen, or biopsy or having to undergo unnecessary treatment. Individuals 

who are seen as fatalistic with regards to cancer may be less likely to screen (Miles et 

al., 2011). Anxiety both in relation to the screening test itself and associated with the 

wait for results increases the disutility of screening (Klabunde et al., 2005). 

Individuals may feel embarrassment from many screening tests, such as recovering a 

stool sample for a FOBT or through the invasiveness of a Pap smear or colonoscopy, 

thereby increasing disutility of the screen (Byrd et al., 2004; Consedine et al., 2011). 

 

Many studies have shown that previous screening behaviour may impact upon 

screening in the future (Lechner et al., 1997; Carney et al., 2013). While this may be 

due to individuals maximising their utility by screening each time, a greater utility 

may also be elicited with screening over time as process disutility decreases. For 

example, acquiring information, organising a screen, embarrassment from the screen 

and dealing with the uncertainty of the process will be incurred the first time a screen 

is undertaken. The costs incurred in the initial screen may be seen as sunk costs by the 

individual thus reduce the disutility of future screens.
26

 Studies have shown that 

psychosocial costs, such as anxiety, reduce as the number of screens increase 

(Carlsson et al., 2007). 

 

                                                           
26

 Note: a false-positive result may also increase the disutility of the process. 
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While the decision to undertake a cancer screen may be taken at the individual-level, 

the decision can be influenced by others such as a partner, spouse, or a dependent of 

care. The individual may undertake a screen to not only maximise their personal 

utility but also that of their spouse or their family. Additionally, a level of pester 

power may influence utilisation, especially for men (Burns et al., 2012a). An 

individual may decide to screen where a strong social support in the form of a family 

or peer structure exists (Katapodi et al., 2002). If a cancer is found through screening 

this support system may help to support the individual psychologically and physically 

through the treatment process. For some individuals, utility may even be garnered 

with screening as a means of societal conformity (Gyrd-Hansen and Søgaard, 2001). 

 

In this intuitive framework, socioeconomic variables such as income, education and 

health insurance influence the decision to screen and as such potentially lead to 

socioeconomic inequalities in screening utilisation. In this thesis, due to the 

importance of socioeconomic variables in the decision to screen, a specific focus will 

be placed upon socioeconomic inequalities. Socioeconomic inequalities can manifest 

themselves in complex ways. Income and insurance may reduce the costs of acquiring 

a screen for instance. But socioeconomic variables in general may act as surrogates or 

indicators of motive and can be seen as characteristics associated with decisions 

rather than the fundamental explanations of the decision per se (Whynes et al., 2007). 

Von Wagner et al., (2011) presented a conceptual framework for what the 

psychosocial determinants of socioeconomic status are and how these may be 

impacting upon inequalities in utilisation. Time preferences and risk aversion are 

associated with socioeconomic factors such as education (Fuchs et al., 1982) and 

health insurance (Friedman, 1974; Cochrane, 1995) respectively and can impact the 

decision to screen. Within the empirical chapters the potential ways in which 

socioeconomic inequalities manifest themselves will be discussed and this intuitive 

model will be used as a means to better understand observed inequalities. 

 

External factors may also impact upon why an individual screens. Supply side 

induced demand due to the preferences of clinicians for screening, or the ability of 

clinicians to gain monetarily from a screen can also impact an individual’s decision to 

screen. In this case the clinician may act as the principle agent in the decision to 

screen for the patient (McGuire et al., 2005). Where the individual is less aware of the 



  

39 
 

harms of screening, this supplier induced demand may lead to screening too regularly 

and potentially incurring unnecessary harms. In health care systems with incentive 

structures in place which reward a clinicians for providing a screen, this can lead to 

screening occurring too regularly and individuals who will benefit little from a screen, 

having a screening test unnecessarily. Where the benefits of providing a screen are 

low for a clinician such as through low or non-reimbursement for providing the 

service, a clinician may be less likely to offer information regarding the screen or 

encourage a screen to take place. 

 

The health care system in place can impact an individual’s decision to undertake 

screening through having a screening programme, allowing for quick access to 

treatment if a cancer is found or having an incentive structure in place which may lead 

to supplier induced demand. One other important external factor, which is often 

related to the health care system, is the screening programme that is in place 

(opportunistic or population-based). The organisation of screening programme affects 

how individuals engage with screening and therefore impact upon their decision to 

screen. 

 

 

2.5. Inequalities in Cancer Screening 

The origins of socioeconomic inequalities expressed in cancer incidence and mortality 

highlighted in Section 1.2 are multifaceted and these inequalities manifest themselves 

in varied and complex ways. For example, higher incidence rates of lung cancer 

among those in lower socioeconomic groups may be explained by greater tobacco 

consumption in these groups (Main et al., 2008; Marmot, 2006; Méjean et al., 2013). 

Higher rates of alcohol consumption (Menvielle et al., 2007; Méjean et al., 2013), 

higher obesity rates (Mackenbach et al., 2008; Madden, 2013) and poorer diets 

(Darmon and Drewnowski, 2008; Giskes et al., 2010; Méjean et al., 2013) all of 

which are more prevalent in lower socioeconomic groups and all of which have a 

relationship with many cancers may also impact upon socioeconomic inequalities in 

cancer incidence and mortality. In the US, African American men are 50% more 

likely to develop prostate cancer than men with a European heritage (Landis et al., 

1999). The greater proportion of African American men in lower socioeconomic 
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groups may help to explain inequality observed in prostate cancer mortality in these 

countries. However inequalities observed in cancer screening may also contribute to 

inequalities in cancer incidence and mortality. For example, higher utilisation of PSA 

testing among those in higher socioeconomic groups has been shown to increase the 

measured incidence of prostate cancer in these groups (Liu et al., 2001; Coleman et 

al., 2004; Steenland et al., 2004). 

 

In the intuitive model, the importance of socioeconomic variables in the decision to 

screen is highlighted and this model shows how inequalities in cancer screening can 

manifest themselves. The costs of acquiring information about the screen, organising 

the screen (and organising a biopsy and treatment following a positive result) were 

shown in the intuitive model to be higher for those in lower socioeconomic groups 

differentiated in terms of education, insurance and income. Studies have highlighted 

that as socioeconomic inequalities in cancer screening have reduced so too have 

inequalities in cancer mortality (Baker and Middleton, 2003). Reductions in inequality 

in breast cancer survival for those diagnosed through an asymptomatic screening 

programme have not been similarly observed for symptomatically diagnosed disease. 

Women in the UK identified through population-based programmes as having breast 

cancer exhibit less of a socioeconomic gradient (5-year survival rates between the 

most deprived and least deprived groups are 94% and 99% respectively, which is 

insignificant) than those identified symptomatically (5-year survival rate is 68% and 

83% in the most and least deprived groups respectively) (NCIN, 2011).
27

 While no 

defined relationship has been shown between the more equitable utilisation of 

colorectal cancer screening on colorectal cancer mortality, the nascent nature of 

colorectal screening programmes may explain the lack of data. However studies have 

shown that inequalities in screening may explain some of the inequalities in colorectal 

cancer mortality (Doubeni et al., 2012). The reduction in inequalities in screening has 

the ability to significantly reduce the burden and mortality from cancer specifically 

where there is a significant socioeconomic gradient in mortality, such as for cervical 

and colorectal cancer. In this sense reducing inequalities in screening is likely to 

improve the effectiveness, efficiency and equity of a cancer care programme. 

 

                                                           
27

 No similar study has found the same relationship in an opportunistic setting. 
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One important feature of cancer screening in reducing inequalities in screening 

utilisation, and also potentially in cancer mortality, relates to the organisation of the 

screening programme. Palència et al., (2010) have highlighted that inequality in breast 

and cervical cancer screening in Europe is less evident in countries with population-

based screening programmes. However comparisons between different types of 

screening programme and their impact on inequality has received very little attention. 

This thesis endeavours to compare inequalities across cancers, population groups, 

health care systems and screening programmes in place. The different types of 

screening programme which exist and which may impact the decision to screen, 

especially for those in different socioeconomic groups are explored in the following 

section. 

 

 

2.6. Structure Of Cancer Screening Programmes 

Asymptomatic cancer screening can be partitioned into two distinct categories: 

opportunistic screening or population-based screening. These forms of cancer 

screening differ in terms of their population coverage and the manner in which they 

engage with the public. Population-based cancer screening has been characterised 

previously by Hakama et al., (1985), the European Union (2003), Miles et al., (2004) 

and IARC (2005). Hakama et al., (1985) presented a list of criteria to be met for a 

programme to be considered organised or population-based.
28

 Population-based 

cancer screening programmes, where applicable, are favoured by most countries in 

Europe and by the EU at large. In 2003 the EU, with the agreement of all Ministers 

for Health in Europe, issued guidance which recommended population-based 

screening to be implemented in Europe for breast, cervical and colorectal cancer 

(European Union, 2003).
29

 

 

In population-based programmes the initiative to instigate a screening dialogue rests 

with the provider. Individuals are offered a screen through an invitation rather than 

initiating the screen themselves. Invitations are sent to individuals who are objectively 

assessed, based upon evidence, to be in a high-risk group and are likely to receive the 

                                                           
28

 A copy of these criteria can be found in the Appendix. 
29

 A copy of these recommendations is included in the Appendix. 
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greatest benefit from the screen. Risk is largely assessed by age and gender. For 

example, women aged 50-64 in Ireland are invited for breast cancer screening.
30

 

Invitations sent to individuals include information regarding the cancer to be 

screened, the screening test itself and the pros and cons of undertaking the screen. In 

this sense, population-based programmes help to reduce the need to initiate and 

organise the screen, and to acquire and collate information regarding the screen. 

These aspects of the screen were shown in the intuitive model to increase the disutility 

of the screen. Within population-based programmes screens are often given free at the 

point of delivery (such as in Ireland and the UK), thereby reducing costs further, 

while in some countries a small out-of-pocket payment is required. In order to 

encourage utilisation further, re-invites are sent if the initial invitation is ignored 

while reminders are also sent just prior to the screen. In order to reduce the potential 

harms of screening an emphasis is placed upon appropriate time intervals between 

screens which also can reduce potential over-screening among some groups and lead 

to more cost-effective programmes. Invitations are thus sent at appropriate time 

intervals, every three years for breast cancer screening in Ireland for instance. In cases 

where a test yields an ambiguous result, individuals are invited to re-screen. If the test 

yields a positive result provisions are put in place to provide swift access to a 

diagnostic test and following a positive diagnostic result, swift access to treatment is 

emphasised. In Ireland within the population-based breast cancer screening 

programme, if a positive result occurs and a subsequent biopsy is also positive, 

treatment is normally provided within three weeks (BreastCheck, 2012). Population-

based screening may allow for a clearer route through the cancer care pathway across 

detection, diagnostic and treatment services. 

 

The basic premise of opportunistic cancer screening (which is the type of screening 

undertaken in the US) on the other hand is that the screen is initiated on the request of 

the individual, along with some input presumably from their clinician. While 

information regarding objectively assessed risk may be available in opportunistic 

programmes,
31

 how individuals and their clinicians access this information and 

                                                           
30

 Research has been undertaken to determine whether women aged 40-49 should also be screened in 

Ireland. Perry et al., (2012) found that the benefits for the individual in this age-group were low and 

that the programme was not cost-effective. 
31

 In the US for instance the American Cancer Society and US Preventive Service Task Force provide 

recommendations regarding appropriate age and intervals for screening. 
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process it to inform their decision to screen is likely to differ considerably. The 

organisational costs for opportunistic screening are borne to a greater degree by the 

individual. Within population-based programmes, while an emphasis is placed on 

appropriate time intervals between screens, within opportunistic programmes the 

frequency of screening is determined by the individual and the providers of the 

screen. This may lead to supplier induced demand where over-screening may be 

encouraged due to the monetary gains of the provider. Frequent screening may be 

seen as a benefit to those of a ‘worried well’ disposition. Frequent or over-screening 

though may impose upon the individual a greater probability of harms such as a false-

positive result or complications from the screen. Within an opportunistic programme 

following a positive result, it may be more likely to be the individual’s responsibility 

to organise a biopsy or subsequent treatment if a cancer is diagnosed. This may 

complicate the cancer care pathway and produce differences in access to treatment for 

those with lower income or without health insurance, compared to others.  

 

Overall a greater burden is borne by the individual within an opportunistic 

programme. A greater burden from screening may also be felt at the societal level in 

countries with opportunistic screening. In an opportunistic setting there is likely to be 

excessive screening by low risk individuals which will affect the efficiency of the 

programme. In the US for instance, which incorporates opportunistic programmes, 

while screening for cervical cancer is advised every three years, annual screening is 

common. This has resulted in the US having three to four times the amount of Pap 

smears compared to the Netherlands, where population-based screening is in place, 

yet the mortality trends were very similar across both countries (Habbema et al., 

2012). Thus, the cost-effectiveness of opportunistic screening is often poor, especially 

compared to its population-based counterpart. Population-based screening 

programmes in the Netherlands and Finland were found to be five times more cost-

effective than a similar opportunistic programme in Germany and again mortality 

reductions were not higher in Germany (van Ballegoijen et al., 2000). 

 

While poorer cost-effectiveness leads to poorer efficiency in opportunistic 

programmes than in population-based programmes, opportunistic programmes may 

also be less effective at reducing mortality from cancer. While cervical cancer 

mortality was reduced through the use of opportunistic screening in the UK since the 
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1960s (Parkin et al., 1985), with the introduction of population-based screening in 

1988, an even larger reduction took place. While treatment may have improved, the 

introduction of population-based screening accounted for 80% of the reduction in 

mortality (Peto et al., 2004). In other studies incorporating a direct comparison 

between the two programme types, a greater reduction in cancer mortality within 

population-based programmes for both cervical and breast cancer has also been found 

(Nieminen et al., 1999; Comber and Gavin, 2004; van der Aa et al., 2008; Duffy et al., 

2010; Tabár et al., 2011; Puliti et al., 2012).
32

 

 

Differences with regards to socioeconomic inequalities in cancer screening also exist 

between the two types of cancer screening. Within population-based programmes, 

emphasis is placed upon the importance of equality of access (Miles et al., 2004). For 

example, the EU recommendations in cancer screening stated: “Action taken to assure 

equal access to screening, accounting for special socio-economic groups” (European 

Union, 2003). There is increasing evidence that the introduction of population-based 

screening has led not only to reductions in cancer screening inequalities but 

subsequent inequalities in cancer mortality. Pulti et al., (2012) have stated that the 

reduction in socioeconomic inequalities in cancer screening utilisation in Italy through 

the introduction of a population-based programme has led to a reduction in 

socioeconomic inequalities in mortality from breast cancer; this result has been 

endorsed by Pacelli et al., (2013).
33

 As the population-based programme may help to 

reduce these costs, it may as a consequence reduce inequalities in utilisation. A study 

comparing inequalities between opportunistic and population-based programmes in 

Europe showed that inequalities in utilisation were lower, or non-existent, in countries 

with population-based programmes while there were large inequalities in many 

countries with opportunistic screening (Palència et al., 2010). 

 

The type of health care system, and the values which underpin this system, will often 

determine what type of screening programme exists for a cancer within a country. 

That invitational population-based cancer screening programmes were firstly 

                                                           
32

 Population-based screening programmes for colorectal and prostate cancer are as yet not of a mature 

nature, no studies have been undertaken to determine whether population-based programmes reduce 

mortality to a greater extent than opportunistic programmes. 
33

 Woods et al., (2012) have argued that much of the greater socioeconomic parity in mortality may be 

due to factors other than cancer screening; though acknowledge that cancer screening was important. 
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introduced in health care systems where planning of the health service is more 

centralised and an emphasis is placed on cost-effectiveness and universality of access 

is unlikely to be coincidental. The UK, Sweden, Finland and the Netherlands were the 

first countries to implement these programmes (Miles et al., 2004; von Karsa et al., 

2008). At least in Europe prior to the EU 2003 recommendations on population-based 

cancer screening, where population-based screening existed, so too did publically 

funded health care systems which provided for screening to take place within an 

integrated cancer control programme. 

 

Significant differences related to coverage of the public and emphasis upon efficiency 

regarding the benefits and costs of the test exist between opportunistic and 

population-based screening and these will impact upon how individuals engage with 

screening. Population-based screening programmes are more efficient in terms of 

reducing barriers to information regarding the screen, targeting individuals who will 

see the largest benefit from a screen in terms of the reduction in mortality, cost-

effectiveness and reduced inequalities. Opportunistic programmes are not cost-

effective, have poorer effectiveness in reducing cancer mortality and are inefficient in 

the allocation of resources specifically to those in lower socioeconomic groups 

 

 

2.7. Summary 

This chapter presented the importance of cancer screening in reducing the burden 

from cancer as well as the possible harms that it presents. An intuitive framework 

based upon expected utility was presented which explored the decision by individuals 

to screen as a way of maximising their utility according to the positive and negative 

attributes from screening. The individual characteristics which are likely to impact 

upon the decision to screen were also discussed. The different structures of cancer 

screening programmes, opportunistic and population-based, were presented and 

differences between these programmes and how these differences may impact upon 

individual engagement with screening were discussed. The chapter concluded by 

highlighting that population-based programmes are more efficient, effective and 

equitable in nature. 
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3. Methodologies 

 

3.1. Introduction 

The emphasis on inequalities, specifically socioeconomic inequalities, in health and 

health care utilisation has increased sharply both from a policymaker’s perspective 

and economist’s perspective in recent years. For instance, in Ireland reducing health 

inequalities has been included as a specific policy goal in a health policy document, 

“A Framework for Improved Health and Wellbeing 2013 – 2025”, for the first time 

(DOHC, 2012). In cancer screening an increased emphasis upon equality
34

 of access 

and utilisation has also been emphasised. Within the European Union 

recommendations on cancer screening, specific emphasis is placed upon inequality 

and the recommendations state: “Action taken to assure equal access to screening, 

accounting for special socio-economic groups” (European Union, 2003).  

 

Where equality of access to health care is explicitly emphasised by policymakers, it is 

essential to measure and compare health inequalities to determine whether equality 

has actually ensued (Braveman and Gruskin, 2003).Within the health economics 

literature more sophisticated methods have been recently formulated to aid both the 

measurement and understanding of inequalities. The incorporation of inequality 

indices (Wagstaff et al., 1991), such as the concentration index (Kakwani et al., 

1997), and inequality decomposition techniques in health (Wagstaff et al., 2003, van 

Doorslaer et al., 2004; Erreygers and Kessels, 2013) has allowed researchers a greater 

ability to measure and compare inequalities and understand the main components 

driving inequalities in health and health care usage and therefore better inform 

policymakers. 

 

The chapter that follows presents the methodologies that will be undertaken within 

this thesis to measure inequalities in cancer screening, namely concentration indices 

and decomposition analyses. Section 3.2 outlines why inequalities in health matter 

from a general perspective and also from an economist’s perspective; Section 3.3 

                                                           
34

Equity and equality are often used as interchangeable terms though a slight difference exists. Equity 

refers to fairness in the distribution of a good, such as health or health care, while equality refers to 

equal use of the good (Williams and Cookson, 2000). 
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pertains to the measurement of inequalities in economics and presents the Gini 

coefficient and Lorenz curve as measures of income inequality; Section 3.4 introduces 

the concentration index as a measure of inequality in health care and highlights how 

the index is estimated and interpreted; Section 3.5 illustrates how the concentration 

index may be decomposed using decomposition analyses; Section 3.6 presents other 

measures of inequality; and the final section presents the Wagstaff index and 

Erreygers index which are variants of the concentration index used for binary 

variables and discusses the differences between these indices and why the Wagstaff 

index is used in this thesis. 

 

 

3.2. Why Do Inequalities Matter? 

Health is seen as a fundamental human right by the United Nations (UN, 1966), and is 

viewed by many others as a key aspect of social justice or ethical value (Sen, 2002; 

Braveman and Gruskin, 2003). Sen (2002) states that: “In any discussion of social 

equity and justice, illness and health must figure as a major concern. I take that as my 

point of departure – the ubiquity of health as a social consideration – and begin by 

noting that health equity cannot but be a central feature of the justice of social 

arrangements in general. The reach of health equity is immense.” 

 

From an economist’s perspective, health is seen not only as an instrument in enabling 

individuals to act as economic agents, but it is an important element of wellbeing in 

its own right (Deaton, 1999). Thus, equality in access to health is an aspiration for 

most modern health care systems and an aversion to inequality, or preference for a 

more equal distribution of health care implicitly included within most social welfare 

functions (Deaton, 1999). The perception of inequality and how it enters into the 

social welfare function though is likely to differ across individuals. In this sense, 

depending upon the social welfare function chosen, society or individuals may be 

willing to trade-off other elements of health or health care including maximising 

utility or increased efficiency in order to reduce inequalities (McGuire et al., 2005). 

The trade-off choice between equality and efficiency will differ across viewpoints and 

ideology. For instance while egalitarianism and utilitarianism both emphasise the 

importance of inequality in health, they do so from different ideological constructs. 
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From the utilitarian viewpoint equality of health generally increases the sum of the 

total but within a more egalitarian framework, inequality in health is seen as 

intrinsically bad (Williams and Cookson, 2000). Within health economics, many view 

equality as the ability of an individual to access health care, thus allowing the 

preferences of the individual to also impact upon the decision to use these services 

(Mooney et al., 1991, Goddard and Smith, 2001). In this view, if access to health care 

for two individuals is equal, the decision to partake in health care is secondary. An 

opposing view states that inequalities in utilisation is key and that it is difficult to 

distinguish between access and subsequent utilisation (O’Donnell and Propper, 1991; 

van Doorslaer et al., 2000; Layte and Nolan, 2004). Whitehead (1992) in her seminal 

work on inequalities in health and health care partitioned equality in health care into 

three specific factors: “equal access to available care for equal need; equal 

utilization for equal need; and equal quality of care for all”. In this thesis inequality 

in both access and utilisation is defined and measured and where applicable an 

emphasis is also placed upon need when interpreting results. 

 

 

3.3. Measurement Of Inequalities 

Many different methods exist to compute inequalities in health care utilisation such as 

regression analyses and inequality indices. It is important that the measure chosen not 

only allows for the computation of inequalities but allows for socioeconomic 

inequalities to be measured and compared across populations and also allows for 

easily interpretable results. In this thesis the concentration index (and decomposition 

of this index where applicable) which satisfies these conditions is chosen along with 

regression analyses as the primary means to measure inequalities (Wagstaff et al., 

1991; Kakwani et al., 1997). 

 

3.3.1. Gini Coefficient 

Concentration indices were developed to compute inequalities in respect of health 

(Wagstaff et al., 1991). The concentration index is similar to the widely used income 

inequality measure, the Gini inequality index (Gini, 1912). The Gini inequality index 

or Gini coefficient measures relative inequality in the distribution of income in the 
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population and allows for inequalities to be compared across time and different 

populations. The Gini coefficient can be expressed using different formulae including 

equation 3.1: 

  
 

  
∑      

 

   

 (3.1) 

 

where n is the number of individuals within the population being analysed,    

represents income of person i, and   is the mean of overall income (Y).
35

    is the 

socioeconomic fractional rank within the population and individuals are ranked 

according to income ranging from i=1 (the poorest in the population) to i=n (the 

richest in the population) such that                          . Assuming only 

positive values of income, the Gini coefficient is bounded between 0 and 1. A value 

of 1 represents maximum inequality in the population where only one person, n, holds 

all of the income. A value of 0 represents perfect equality where every person holds 

the same amount of income and                       . 

 

The Gini coefficient can also be computed using a convenient regression as shown by 

Lerman and Yitzhaki (1985) and Ogwang (2000). This allows for the Gini coefficient 

and standard errors of the Gini coefficient to be readily computed using individual-

level data as shown in equation 3.2: 

 

                (3.2) 

 

In this equation, individual income is regressed against the ranking variable. 

Following this regression Ogwang (2000) illustrated that the Gini coefficient can be 

expressed as equation 3.3: 
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In equation 3.3,   is the mean of the overall income and    is the coefficient 

representing the relationship between individual income and the rank of individuals in 
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the population. Standard errors can now be computed for the Gini coefficient above. 

The variance of the Gini coefficient following the linear regression is expressed in 

equation 3.4: 
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 (3.4) 

 

The ability to calculate indices using the convenient regressions approach above is an 

attractive characteristic shared by the concentration index.  

 

3.3.2. Lorenz Curve 

The Lorenz Curve (Lorenz, 1908) visually represents the distribution of income 

within a population. The Lorenz curve can be represented as a function such that 

Y=L(P), with p being the cumulative proportion of the population which is presented 

on the x-axis and the cumulative proportion of income, L(p), on the y-axis (Essama-

Nssah, 2005). The Gini coefficient can also be estimated as a convenient summary of 

the Lorenz curve. While the Lorenz curve may possess more information regarding 

the distribution of income within the population, the Gini coefficient and the Lorenz 

curve, due to their relationship, are often used interchangeably in the measurement of 

income inequalities. 

Figure 3.1: An Example of a Lorenz Curve 
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In Figure 3.1 above, the 45
o
 line represents perfect income equality (where the Gini 

would be zero) and the Lorenz curve represents the actual distribution of income. The 

greater the inequality, the more the Lorenz curve deviates from the 45
o
 line. The Gini 

coefficient can be calculated from the Lorenz curve, through the integration of area B 

in Figure 3.1 above as expressed by equation 3.5: 

 

     ∫  ( )
 

 

   (3.5) 

 

 

3.4. Concentration Index 

In this thesis the concentration index is used as the primary measure of socioeconomic 

inequality in cancer screening utilisation. Whereas the Gini coefficient uses income 

both as the dependent variable and the ranking variable to measure income inequality, 

the concentration index uses income as its ranking variable but the health variable of 

interest, such as cancer screening utilisation, is the dependent variable (Koolman and 

van Doorslaer, 2004). The concentration index thus calculates how evenly the health 

dependent variable is distributed across the socioeconomic distribution. The 

concentration index will calculate an inequality which can be compared across time 

and populations and is presented in its most common form as equation 3.6:
36

 

 

   
 

  
∑    

 

   

    (3.6) 

 

where n is the number of individuals in the population,    is the dependent variable of 

interest (whether the individual availed of cancer screening) and µ is the mean of the 

dependent variable (proportion who uptake screening).    is the fractional rank of the 

individual with respect to the socioeconomic ranking variable. The ranking income 

variable is the fractional rank of the i-th individual within the income distribution and 

                                                           
36

The concentration index is a relative measure of inequality. The generalised concentration index is 

the equivalent index which measures absolute inequalities. The generalised concentration index is 

    
 

 
∑     
 
       where the mean of the dependent variable is not taken into account. The 

generalised concentration is not bounded between -1 and +1, though zero represents the absence of 

inequality. 
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as with the Gini coefficient, individuals are ranked from i=1 (the poorest in the 

population) to i=n (the richest in the population). The concentration index can be 

computed from a convenient regression using the linear relationship between the 

dependent health variable and the socioeconomic ranking variable:
37

 

 

              (3.7) 

 

The concentration index can now be calculated using the parameters calculated in the 

linear regression using equation 3.8:  

 

   
   

 

       
   (3.8) 

 

The term   
  (which can also be expressed as    ⁄ ) is the variance of the fractional 

rank, and    is the mean of the fractional rank variable (which can be expressed as 

0.5, as the fractional rank is equally distributed between 0 and 1).
38    is the constant 

term from the linear regression,    is the coefficient representing the relationship 

between the fractional rank,   , and the dependent health variable.         is the 

equivalent of   (the mean of the dependent variable) in the original concentration 

index expression. 

 

To compute standard errors for the concentration index presented in the form of 

equation 3.6, Kakwani et al., (1997) illustrated that the variance of the concentration 

index can be illustrated as equation 3.9:39 
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For grouped data this can be expressed as   √     √     √     , where √   is the 

number of individuals in socioeconomic group j. 
38

Clarke and Van Ourti (2009) show that   
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Representing the concentration index as equation 3.8 following the convenient 

regression, allows for the easier computation of standard errors (Siegel and Mosler, 

2010). The variance of the concentration index using this method is expressed as 

equation 3.10: 

 

   (  )   (  
 ) 
  
       

             
(       ) 

 (3.10) 

 

The concentration index has been shown to satisfy a number of properties that 

inequality measures must satisfy in order to be seen as effective inequality indices in 

the measurement of inequalities in health and health care utilisation as proposed by 

Wagstaff et al., (1991). These properties are: i) the index focuses on socioeconomic 

inequalities in health, ii) the index measures inequality across the whole population, 

iii) and the index is sensitive to changes in the distribution of the fractional rank 

across the whole population. Wagstaff et al., (1991) conclude that only three measures 

including the concentration index (the other two being the Relative Index of 

Inequality and the Slope Index of Inequality) satisfy these properties. 

 

The concentration index has the potential of becoming an important tool for 

policymakers. Concentration indices allow for policymakers to observe if inequality is 

present, how large this inequality is and how inequalities differ across specific 

population groups and/or how inequalities have changed over time. The Gini 

coefficient has been embraced by policymakers and researchers alike in observing and 

understanding income inequality. Due to the similarities with the Gini coefficient, the 

concentration index could become an essential tool for policymakers in understanding 

inequalities across a spectrum of issues concerning health. 

 

3.4.1. Concentration Curve 

In a similar fashion to how the Gini coefficient acts as a summary measure of the 

Lorenz curve, the concentration index can be viewed as a summary measure of the 

concentration curve. The concentration curve is similar to the Lorenz curve in that it 

combines a 45
o
 line of perfect equality with an actual line of inequality within the 

population, but this line can be both above and below the 45
o
 line. As the 
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concentration index uses a health dependent variable and a fractional rank variable, 

the concentration curve illustrates the inequality with the cumulative proportion of the 

health variable on the y-axis and the cumulative proportion of the population, ranked 

from poorest to richest, on the x-axis. Figure 3.2 illustrates the concentration curve for 

pro-rich inequality in health care use in this hypothetical population. Here the richest 

individuals consume a disproportionate amount of the health care resource relative to 

their representation in the population. 

 

Figure 3.2: An Example of a Concentration Curve 

 

 

As with the relationship between the Lorenz curve and the Gini coefficient, the 

concentration index can be computed from the concentration curve as expressed in 

equation 3.11:  

 

      ∫  ( )  
 

 

 (3.11) 

 

The concentration index is twice the area of A in the curve above. 
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3.4.2. Fractional Rank Variable 

The concentration index computes inequality according to the distribution of health 

across a fractional rank variable (  ) with this variable ranking people according to 

income from 0 (1/n) for the poorest to 1 (n/n) for the richest.
40

 While other 

socioeconomic measures can be used as the ranking variable, income is the most 

commonly used ranking variable. Income provides for a more continuous form of 

socioeconomic status compared to education or social class for instance thereby 

affording greater information, through a more precise ranking of individuals, to be 

included in the calculation of inequality. Chen and Roy (2009) have stated that the 

more continuous the income variable is i.e., the more unique values in the population, 

the more accurate the concentration index is.
41

 In reality though, it is not uncommon 

for more than one individual or household, in large populations, to have the same 

income and concentration indices tend to change very little even when there is a lot of 

overlap in income values. Table A3.1 in the Appendix illustrates using actual data 

from the Medical Expenditure Panel Survey (MEPS – 2008) that the concentration 

index changes very little even as the number of unique values decreases. 

 

In this thesis, to ensure consistency and to allow inequalities to be compared easily 

across different populations, equivalised household income is chosen as the fractional 

rank variable for all concentration indices. Household income is divided by an 

equivalence scale to take into account the number of people in the household. 

Equivalised income was deliberately chosen. It provides a more accurate estimate of 

the resources available to the individual, a married woman for instance, than 

individual income alone would. Similarly, for families, where the competing demands 

of children on earned household resources exist, it provides a more accurate estimate 

of available purchasing power than the income of the survey respondent. As family 

size and composition may also differ across populations groups (such as ethnic groups 

or countries), equivalised income may afford more accurate results when comparing 

inequalities across groups. The use of an equivalence scale also increases the unique 

values of income used to compute the concentration index. The equivalence scale 

                                                           
40

 N reduces to zero in an asymptotic sense thus 1/n=0 and n/n=1. 
41

Chen (2009) also coded a Stata command (concindc) to allow for the issue of repetitive values to be 

included in the computation of the concentration index. In this thesis this command has been used to 

compute the concentration index where overlapping did occur. 
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chosen in this thesis is the square root of number of people in the household. This is 

the most common equivalence scale used by the OECD (OECD, 2011). 

 

3.4.3. Interpretation Of The Concentration Index 

It is important that regardless of the approach to measuring inequality undertaken that 

the interpretation of results is relatively straightforward. The ease of interpretation of 

the Gini coefficient between groups may be one of the reasons it is widely applied 

(for example a Gini coefficient of 0.2 implies twice as much inequality as a Gini 

coefficient of 0.1 and hence would require twice as much redistribution to remove 

inequality). The concentration index is interpreted in a similar fashion to the Gini 

coefficient. The Gini coefficient only expresses inequality in one direction (between 0 

and +1), while the concentration index presents an inequality between -1 and +1. A 

value of 0 represents perfect equality in the concentration index, while a value of +1 

represents perfect pro-rich inequality where the entire health care variable (or income 

in a Gini coefficient), is consumed only by the richest person in the population. 

Conversely, a value of -1 represents perfect pro-poor inequality where the entire 

health care variable is consumed by the poorest person in the population. 

 

In their study presenting the interpretation of the concentration index, Koolman and 

van Doorslaer (2004) highlight that the concentration index should be interpreted in a 

similar fashion to the Gini coefficient and make two important points regarding its 

interpretation. Firstly, a concentration index of 0.10 (pro-rich) means that a lump sum 

redistribution of 10% of the total amount of the health variable from the richest half to 

the poorest half of the distribution will result in perfect equality. Alternatively using a 

linear redistribution scheme, following the convenient regression (equation 3.8), 

redistributing 7.5% of the health variable from the richest half to the poorest half 

when the concentration index equals 0.10, will produce a similar result, though both 

of these redistributions will also result in perfect equality (Koolman and van 

Doorslaer, 2004). This latter point can be illustrated by  ̂   ̅ being redistributed for 

every individual throughout the rank-predicted distribution, where  ̂  is the rank-

predicted value from equation 3.8. This method removes all income-related inequality 

by equalising the rank-predicted distribution rather than the actual distribution 

(Koolman and van Doorslaer, 2004).  
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Secondly, if the concentration index doubles so too does the inequality in the 

population and twice the redistribution will be needed to reach perfect equality 

(Koolman and van Doorslaer, 2004). Wagstaff et al., (1991) highlight that as the 

concentration index can calculate both negative (pro-poor) and positive (pro-rich) 

inequalities, indices with divergent signs may also be compared. As such, 

concentration indices of -0.10 and +0.10 can be treated the same in an absolute sense 

(Wagstaff et al., 1991). Concentration indices are sensitive to individual changes in 

the distribution of the whole population rather than sensitive to changes across 

specific groups (Wagstaff et al., 1991). 

 

 

3.5. Decomposition Of The Concentration Index 

The concentration index allows for inequalities in health and health care utilisation to 

be calculated and compared across different population groups. It is for these reasons 

that the concentration index is chosen in this thesis to measure inequalities. In Section 

3.4, the concentration index is shown to satisfy the three properties required for an 

inequality index to be an effective and efficient measure of health inequalities 

(Wagstaff et al., 1991). Additionally, the concentration index satisfies another 

property which may be desired for an inequality index, namely the ability for the 

inequality calculated to be decomposed or partitioned into the underlying 

determinants which explain the observed inequality (Wagstaff et al., 2003; van 

Doorslaer and Jones, 2003). Using methods introduced by Wagstaff et al., (2003) 

decomposition analyses are used to decompose or partition the concentration index 

into the determinants (explanatory variables) which are generating the inequality 

which is observed. Decomposition analyses partition observed inequality into separate 

contributions in which each contribution is the product of the sensitivity of the 

dependent health variable of interest (cancer screening in this thesis) with respect to i) 

the impact the determinant has upon the dependent variable and ii) the distribution of 

the determinant across the socioeconomic ranking variable (O’Donnell et al., 2008).  

 

While the concentration index calculates a bivariate relationship between the 

dependent variable (cancer screening) and the socioeconomic ranking variable chosen 

(equivalised household income), decomposition analyses allow for the impact 
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determinants such education and health insurance coverage have upon the inequality 

observed to be measured. Understanding the underlying determinants of health care 

utilisation inequalities, such as access to health services through health insurance 

coverage, is important as it is the systematic variation in these factors across 

socioeconomic groups which generate the inequalities observed by the concentration 

index (Wagstaff et al., 2003).  

 

While observing inequalities through the use of the concentration index is pertinent 

for policymakers, understanding the underlying determinants of inequality is of equal 

or more importance. Decomposition analyses allow policymakers to have a greater 

comprehension of why observed inequalities are prevalent. Partitioning total 

inequality into specific contributions through the decomposition’s unpacking 

mechanism permits a clearer identification of possible policy instruments which could 

be used to reduce inequalities (van Doorslaer et al., 2004).
42

 This latter point is 

essential in order to implement effective policies which can enable the reduction in 

inequalities or more effectively allocate resources. 

 

Wagstaff et al., (2003) when developing decomposition analyses for concentration 

indices highlight that the observed inequalities in health (as measured by the 

concentration index) depend on the impact underlying determinants have upon the 

dependent variable being measured as well as the distribution of these determinants 

across the socioeconomic ranking variable. This is an important point, one which sets 

the decomposition apart from traditional regression analyses. Decomposition analyses 

endeavour to explain inequality in the dependent variable rather than examine the role 

of specific factors in explaining variations in the dependent variable itself. 

Accordingly, if a determinant has a strong correlation with the dependent variable but 

is equally distributed across the socioeconomic ranking variable (there is no 

inequality in the distribution of the determinant) it will not contribute to the inequality 

observed by the concentration index (Wagstaff et al., 2003). Additionally, if a 

                                                           
42

 Clarke et al., (2003) highlight that the concentration index can also be decomposed by population 

subgroup.        ∑          where     is the between group component, and the second 

term is the within group component and R is the residual term which measures the overlap between 

subgroups. The within group component, ∑       , is the weighted sum of the concentration indices 

for each subgroup j, where    is the health share and    is the population share. This decomposition 

approach is seldom used as it measures the degree to which subgroups are subject to inequality rather 

than measure what the main factors underpinning inequality are. 
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determinant has no impact upon the dependent variable then it will also not contribute 

to the inequality observed by the concentration index (Wagstaff et al., 2003). 

Therefore, in order for a determinant within decomposition analyses to contribute to 

inequality it must both affect the dependent variable and be unequal in its distribution 

across the socioeconomic ranking variable. For example, while the age of an 

individual will impact upon their decision to have a cancer screen (Kenkel, 1994), if 

there is little variation in how age is distributed across the socioeconomic ranking 

variable, age will contribute little to any inequality observed. On the other hand, 

private health insurance may impact the decision to screen through a greater 

preference for screening or a greater ability to access a screen, while private health 

insurance possession is distributed unequally across the socioeconomic ranking 

variable thereby contributing to any observed inequality. 

 

Van Doorslaer and Jones (2003) state that the concentration index is made up of two 

components; a deterministic component and a residual component. The deterministic 

component is the part of the inequality that can be explained by the determinants 

which as highlighted above occurs through their correlation with the dependent 

variable and their distribution across the ranking variable. Firstly, the impact of the 

determinant on the dependent variable is measured through regression analyses. This 

is illustrated in equation 3.12: 

 

      ∑        
 

 (3.12) 

 

In this equation,   , is the coefficient representing the impact a change in the 

determinant (k) will have upon the dependent variable   .    is the regression error 

term which will also be included within the decomposition. 

 

Secondly, the distribution of the determinant across the socioeconomic ranking 

variable is calculated. This process involves calculating concentration indices for each 

of the determinants using the methods explained in Section 3.4 above. The 

concentration indices for each of the independent variables in the analyses are 

expressed in equation 3.13: 
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  ̅ 
∑    

 

   

    (3.13) 

 

The concentration indices are calculated for each of the k determinants with  ̅  being 

the mean value of each determinant. The parameters calculated from equations 3.12 

and 3.13 together will calculate the contribution of each determinant to the overall 

observed inequality from the concentration index. 

 

The error term from the regression,   , is used to compute the residual component in 

the decomposition with this term treated in a similar manner to the    coefficients. 

The distribution of the error term across the socioeconomic ranking variable becomes 

the residual component (   ) of the concentration index within the decomposition 

analyses and is illustrated as equation 3.14: 

 

    
 

 
∑    

 

   

 (3.14) 

 

Equation 3.14, while similar to equation 3.6 and equation 3.13, is slightly different as 

the mean of the error term is not included in the calculation of the concentration index 

as it is assumed to be zero in a linear regression. Equation 3.14 therefore represents a 

generalised concentration index for the error term. The generalised concentration 

index is similar to concentration index but where the mean of the variable being 

measured (in this case the error term) is not included. 

 

Combining the equations 3.12, 3.13 and 3.14 gives the formal representation of the 

decomposition analyses as illustrated by equation 3.15: 

 

   ∑(
   ̅ 
 
)    

   
 

 

 (3.15) 

In this equation    is the coefficient representing the impact of a change in the 

dependent variable for a unit change in the k determinant.  ̅  is the mean of the k 

variable,   is the mean of the dependent variable of interest (uptake of screening).  
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The deterministic component, or the predicted concentration index, is equal to 

∑ (
   ̅ 

 
)     . This is the proportion of the inequality from the concentration index 

(  ) that is explainable by the determinants included in the decomposition analyses. 

For each determinant k, the 
   ̅ 

 
 term represents the elasticity of the dependent 

variable with respect to the determinant k. The second term in the deterministic 

component relates to the concentration indices calculated for each determinant with 

respect to the ranking variable,    . Multiplying the elasticity term and the 

concentration index produces the contribution of each determinant, (
   ̅ 

 
)    , to the 

overall inequality. If either the concentration index of the determinant or elasticity of 

the determinant equals zero, the contribution of the determinant to inequality will also 

equal zero. The contributions of each determinant can be both positive and negative in 

a similar manner to regression analyses. To determine the percentage of inequality 

contributed by each determinant the contribution is divided by the overall 

concentration index and multiplied by 100, ([(
   ̅ 

 
)     ⁄ ]     ). 

 

This residual term (
   

 
) can be expressed as a generalized concentration index of the 

error term or as the component of the concentration index not explained by the 

deterministic component. For this latter interpretation the residual term can be 

illustrated as equation 3.16: 

 

   
 
    ∑(

   ̅ 
 
)   

 

 (3.16) 

 

The residual term of the decomposition can be thought of as the part of the 

concentration index that is not explained by the systematic variation in the 

determinants by the socioeconomic ranking variable but explained rather by 

unobservable heterogeneity (Jones and Lopez-Nicholas, 2006). 

 

While the decomposition measures the elasticity of the dependent variable to the 

determinant and the concentration index of each of the determinants, both the 

contribution and the percentage contribution are the two most important results in 
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understanding the factors underlying inequalities. When interpreting the contributions 

and percentage contributions a number of points need to be taken into account. 

 

Firstly, a determinant can contribute both positively and negatively to the inequality 

calculated by the concentration index.
43

 If a determinant is to contribute positively to 

a pro-rich (CI>0) index, then both            must be positive. If either of these 

terms is negative then the contribution of that determinant to inequality will also be 

negative. Where a determinant has a positive contribution, ceteris paribus, inequality 

would be lower if that determinant did not impact upon the dependent variable or was 

distributed equally across the socioeconomic ranking variable (Yiengprugsawan et al., 

2007). A negative contribution means that the effect of the determinant on the 

dependent variable (  ) augmented with the     of the determinant is to lower 

socioeconomic inequality in the dependent variable and that the overall inequality 

would have been larger in the absence of the contribution of this determinant 

(Wagstaff et al., 2001; Speybroeck et al., 2010). 

 

Secondly, the predicted concentration index ( ∑ (
   ̅ 

 
)     , the sum of the 

contributions) can in some instances be larger than the overall concentration index 

(CI). The predicted concentration index may be larger than the concentration index, if 

the sign of the contribution of the residual term is the opposite of the concentration 

index (a negative contribution if CI>0). This may occur if the error term is distributed 

negatively across the socioeconomic ranking variable while the dependent variable is 

distributed positively. In this scenario this will cause the     term to be negative and 

thus the predicted concentration index will be larger than the concentration index as 

 
   

 
    ∑ (

   ̅ 

 
)       . Within the decomposition literature little in the way 

of discussion is given to this result suggesting that it is not an anomaly of the 

decomposition analyses but rather a result that often occurs. 

 

Thirdly, where the determinants are included as dummy variables, the contributions of 

each dummy variable can be interpreted as a separate factor. However, when 

                                                           
43

Note: if the concentration index is pro-rich (CI>0) then a positive contribution will be a positive 

number. Conversely if concentration index is pro-poor (CI<0) then a positive contribution will be a 

negative number. In both cases the percentage contribution will be a positive number. 
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comparing contributions across groups of variables the aggregation of the 

contributions of the dummy variables can be interpreted as the contribution for that 

variable overall. 

 

 

3.6. Other Inequality Measures 

This thesis will use concentration indices when applicable to compute inequalities in 

cancer screening utilisation but other measures of inequalities are available. Firstly, 

regression analyses can be used to determine whether differences in utilisation related 

to socioeconomic characteristics exist. These methods are used in Chapters 4, 5 and 7 

of this thesis and are seen as compliments to concentration indices. 

 

Other inequality measures and indices such as the Theil Index, Coefficient of 

Variation, Relative Index of Inequality, Slope Index of Inequality and the Kakwani 

Index all exist and capture income inequality or inequality in service use. However, 

for an index to correctly capture inequalities in health it must satisfy certain 

properties. Wagstaff et al., (1991) highlight the properties that inequality measures 

must satisfy (illustrated in Section 3.4) and conclude that only the concentration 

index, Relative Index of Inequality (RII) and Slope Index of Inequality (SII), which is 

very similar to the RII, meet the requirements of an appropriate measure of health 

inequality. The RII ranks individuals by their socioeconomic group and computes 

inequality though the calculation of the mean health of each socioeconomic group (for 

example income quintiles or educational attainment). 

 

The relationship between the RII and the concentration index is easily modelled. To 

show the relationship between these two indices the concentration index is expressed 

as equation 3.17 which is twice the covariance between the health variable and the 

ranking variable, divided by the mean of the health variable: 

 

   
    (   )

 
 (3.17) 

 



  

65 
 

In the convenient regression from equation 3.7, the coefficient   represents the 

relationship between the health variable and the fractional rank variable. Using some 

simple algebra, Wagstaff et al., (1991) showed that this coefficient can be represented 

in the form of the covariance of health and the ranking variable and the variance of 

the ranking variable, as shown in equation 3.18: 

 

   
   (   )

   ( )
 (3.18) 

 

Using equation 3.17, equation 3.16 can then be expressed as equation 3.19: 

 

       ( )
  
 

 (3.19) 

 

As the RII can be expressed as     , the RII in terms of the concentration index can 

be expressed as:            ( ). Wagstaff et al., (1991) state that while there is 

little difference between the concentration index and RII, the concentration index is 

more useful when performing comparisons across countries or over time especially 

when the mean of the dependent variables and the size of the population change 

across groups as it is invariant to the variance of the fractional rank. Additionally, as 

highlighted in the previous section, the concentration index can be decomposed to 

allow for the main factors driving the inequality to be identified and measured. 

 

 

3.7. Concentration Index For Binary Variables 

In this thesis cancer screening utilisation in a particular period is used as the 

dependent variable in each empirical chapter. The cancer screening variable is thus 

presented as a binary variable (whether the individual had a cancer screen in the 

preceding period or not). The use of a binary variable as a dependent variable presents 

a slight complication for undertaking concentration index analyses (Wagstaff, 2005; 

Wagstaff, 2009, Erreygers, 2009; Erreygers and Van Ourti, 2011; Kjellsson and 

Gerdtham, 2013).  

 



  

66 
 

Wagstaff (2005) first highlighted that when the dependent variable of interest is an 

unbounded ratio-scale or fixed variable, such as health care expenditure, the 

concentration index lies between -1 and +1. However, when the dependent variable is 

binary, the mean of the distribution of this variable places limits on the range of the 

possible values the concentration index may take (Wagstaff, 2005). As the mean of 

the distribution increases (for example, a greater proportion of individuals have a 

cancer screen), the range of values the concentration index may take also increases 

and shrinks as the mean of the distribution reduces. Therefore, using the concentration 

index to measure inequalities for a binary variable leads to an index computed that is 

no longer bounded between -1 and +1 (Wagstaff, 2005). The concentration index 

rather is bounded between µ-1 and 1-µ which affects interpretability of the inequality 

measured, is impacted by the mean of the variable (µ, which is the utilisation rate of 

screening), and hinders the ability to compare inequalities across population groups. 

 

Wagstaff (2005) proposes a solution in the form of a correction or normalisation. The 

solution put forward is to normalise the concentration index by dividing the original 

concentration index by 1 minus the mean of the dependent (binary) variable (1-µ). 

This normalisation leads to the Wagstaff index (   ) which is expressed as equation 

3.20:
44

 

 

    
  

   
 (3.20) 

 

This normalisation allows for the concentration index to once more measure 

inequality for a binary variable between -1 and +1.  

 

Erreygers (2009) has also highlighted the inability of the concentration index to 

correctly calculate an inequality for not just binary variables, but other bounded 

variables as well, and proposes an alternative normalisation approach to the Wagstaff 
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The Wagstaff index may also expressed as 
 (     )

(    )(    )
[
 

   
∑     
 
     ], where   is the lower 

bound of the variable and   is the upper bound. This reduces to equation 3.20 above where the values 

of the binary variable are set to 0 and 1. 
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normalisation. The approach presented by Erreygers, the Erreygers index (   ) can be 

expressed as equation 3.21:
45

 

 

         (3.21) 

 

Here rather than normalising the standard concentration index by 1-µ, the Erreygers 

index multiplies the standard concentration index by 4µ.
46

 Madden (2010) has shown 

that the Erreygers index can be expressed in terms of the Wagstaff index (and vice 

versa) in equation 3.22 and equation 3.23: 

 

      (   )    (3.22) 

  

    
   

  (   )
 (3.23) 

 

The Erreygers index, by multiplying the concentration index by 4µ cancels out the µ 

term within the concentration index. In doing so, the Erreygers index is effectively 

removing the ability of the concentration index to be a measure of relative inequality 

as it removes the influence of the distribution of the variable on inequality. Therefore, 

while the Wagstaff index uses the mean of the distribution of the binary dependent 

variable to normalise the concentration index and allows for the inequality measure to 

be a relative inequality measure, the Erreygers index purges the mean of the 

distribution from the concentration index and this index becomes a measure of 

absolute inequality.  

 

The Wagstaff index can be seen to be more closely related to the concentration index 

(and the Gini coefficient also which is a relative measure of income inequality) as it 

measures relative inequality while the Erreygers index may be seen to be more closely 

related to the generalised concentration index (the variant of the concentration index 

which measures absolute inequality) as it measures absolute inequalities. The 
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The Erreygers index may also be expressed as 
 

(     )
[
 

   
∑     
 
     ], where   is the lower 

bound of the variable and   is the upper bound. This reduces to equation 3.21 above where the values 

of the binary variable are set to 0 and 1. 
46

 A more detailed explanation for how this normalisation was chosen is included in Erreygers (2009) 

and Erreygers and Van Ourti (2011). 
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Erreygers index weights absolute inequalities constantly and independent of the 

prevalence of the variable in the population (Kjellsson and Gerdtham, 2013). In their 

comparison of the normalisation methods for binary variables, Kjellsson and 

Gerdtham (2013) highlight this is just one of a number of differences between the 

Wagstaff and Erreygers indices. 

 

Kjellsson and Gerdtham (2013), highlight that the value judgement of each index 

differs. Similar to the points in the previous paragraph the Erreygers index is 

presented to represent the argument in favour of an absolute value judgement while 

Wagstaff (2005) argues in favour of relative value judgement. Those in favour of the 

Erreygers index (Erreygers, 2009; Erreygers and Van Ourti, 2011) have stated that the 

Wagstaff index does not have a value judgement at its core, however, Kjellsson and 

Gerdtham (2013) formally expressed the value judgement of the Wagstaff index for 

the first time for binary variables. These value judgements are based upon what each 

index considers the most unequal society that exists. For the concentration index, the 

most unequal society occurs when the richest person (  =n) in the population 

consumes all of the health dependent variable (in this case CI=+1). For the Wagstaff 

index, in the most unequal society, rather than the richest person consuming all of the 

health variable, the richest proportion of individuals consume the health variable with 

this proportion equal to   (Kjellsson and Gerdtham, 2013). For example, if  =0.25 

then the richest 25% of the population consume the entire health variable and the 

poorest 75% consume none. Within the Erreygers index, as the mean of the dependent 

variable is not taken into account when measuring inequalities, the most unequal 

society differs greatly from the Wagstaff index. Within the Erreygers index the most 

unequal society corresponds to the richest 50% of people consuming the entire health 

variable of interest while the poorest 50% of people do not consume any of the 

variable (Kjellsson and Gerdtham, 2013). Here, a large contrast can be seen between 

the two indices. 

 

Based upon their respective value judgements, the Erreygers index and the Wagstaff 

index will produce the same value if  =0.5 (50% utilisation rate) for a binary 

variable.
47

 For a constant standard concentration index, as   diverges from 0.5, the 

                                                           
47                  (     )            . 
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value of the Wagstaff index increases while the Erreygers index reduces and the 

largest differences between the Wagstaff and Erreygers indices are observed as the 

mean of the dependent variable gets closer to 0 or 1. In the context of absolute 

inequality measured by the Erreygers index for example, as the mean of the 

dependent variable reaches towards 1, inequality is less of an issue as the majority of 

the population consume the dependent health variable, and the Erreygers index 

reduces towards zero. However, in this example the Wagstaff index increases at a 

rapid rate as relative inequality becomes greater as   increases. 

 

Erreygers and Van Ourti (2011) put a large emphasis on the importance of an 

inequality index satisfying the property of mirror relativity. They argue that all 

relative inequality indices (including the standard concentration index) fail to satisfy 

the mirror property. This property states that the value of the index for health (or 

health care utilisation) should be exactly the opposite of the value of the index for ill-

health (or non-utilisation of health care). Thus the Erreygers index (and other absolute 

inequality indices) satisfies this property but the Wagstaff index does not satisfy this 

property for bounded variables (Erreygers and Van Ourti, 2011). However for the 

particular case of binary variables, the Wagstaff index has been shown to possess this 

property (Kjellsson and Gerdtham, 2013).
48

 

 

Ultimately, Kjellsson and Gerdtham (2013) state that the choice between the Wagstaff 

and Erreygers indices is essentially based upon the question the researcher is seeking 

to answer. Within this thesis the Wagstaff index is chosen as the index of choice to 

measure inequality in cancer screening utilisation for binary variables. However, 

choosing the Wagstaff index should not be seen as an implied criticism of the 

Erreygers index, but rather an attempt to measure relative rather than absolute 

inequality. As such, results using the Erreygers index are also computed for each 

chapter with these results presented in the Appendix for completeness. Comparisons 

between the Wagstaff and Erreygers indices in the Appendix do show that for most 

results, the inequality values are very similar. Using either index does not change the 

ranking of the inequalities across cancer screens or across different population groups. 
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If     for whether an individual had a screen in the previous period equals 0.10,     for whether an 

individual did not have a screen in the previous period equals -0.10. 
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Yet in other empirical examples the index chosen did impact upon the ranking of 

observed inequalities (Kjellsson and Gerdtham, 2013).  

 

The Wagstaff index is chosen as the main method of measuring inequalities in this 

thesis firstly as it follows most closely from the standard concentration index and also 

the Gini coefficient as a measure of relative inequality. Within the health inequalities 

literature health has been shown to be affected by relative inequality to a greater 

degree than absolute inequality (Wilkinson, 1997). Secondly, the use of relative 

inequalities also makes comparisons of inequalities in cancer screening across 

population groups with different prevalence more accurate. Siegel and Mosler (2013), 

who also favour the use of the Wagstaff index, state that it is this index that allows for 

comparable inequalities to be measured for binary variables even though the actual 

prevalence rates happen to differ. Thirdly, the Wagstaff index was designed as an 

inequality indicator specifically for binary variables while the Erreygers index was 

designed more broadly for not only binary variables but other bounded variables 

(Siegel, 2014). Binary variables are very common measures of health care utilisation 

and treating a binary variable as simply a type of bounded variable may not be 

correct, specifically where few other bounded measures of health or health care 

utilisation are used in practice. Fourthly, in the context of the previous point, the 

Wagstaff index fails to satisfy the mirror property for bounded variables (Erreygers 

and Van Ourti, 2011) but satisfies this property for binary variables (Kjellsson and 

Gerdtham, 2013). Fifthly, the Wagstaff index is measured between -1 and +1 allowing 

for inequalities to be interpreted in a similar fashion to the standard concentration 

index and allowing for a greater continuity in results (van Doorslaer and Koolman, 

2004). The Erreygers index on the other hand is not bounded between -1 and +1, 

potentially affecting interpretability of results.
49

 

 

The Wagstaff index can be computed using the convenient regression method 

following a linear regression, in a similar fashion to the concentration index.
50

 While 

the linear regression may not be seen as appropriate for a binary variable, the use of a 

                                                           
49

For the Erreygers index zero still equates to perfect inequality and     <0 is pro-poor and     >0 is 

pro-rich. 
50

 Note: The method of computing the Erreygers index using the convenient regression is shown in the 

Appendix. 
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convenient regression should be viewed as a mathematical device rather than as a 

statistical measure.  

 

              (3.24) 

 

From the linear regression above, the Wagstaff index can be expressed as equation 

3.25: 
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The terms in this regression are the same as those in the standard concentration index 

and as such are not explained again. The standard errors from this regression are a 

little more difficult to compute as illustrated by Siegel and Mosler (2010), whose 

measure of variance for the Wagstaff index is illustrated in equation 3.26: 
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In this equation, the actual population values   =0.5 and   
 =   ⁄  are included to 

allow for an easier representation of the variance.
51

  

 

A previous application of the concentration index to measure inequalities in cancer 

screening across countries has been undertaken, but failed to normalise for the binary 

nature of the variable (Devaux and de Looper, 2012).
52

 In this thesis, the Wagstaff 

index will be used to measure inequalities in cancer screening utilisation and will 

allow for comparison to be made across cancers, groups, health care systems and 

screening programmes. 

 

                                                           
51

 The variance from equation 3.26 is easily computed in statistical software such as using the nlcom 

command in Stata. 
52

 In an academic publication following this study the Wagstaff index is used (Devaux, 2013). But in 

the original OECD piece the standard concentration index is still used and has not been modified thus 

far. Inequalities in cancer screening measured using concentration indices were used in this thesis prior 

to their use by the OECD to the best of the author’s knowledge. 
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4. Cancer Screening In Ireland: A Cross-Border 

Comparison 

 

4.1. Introduction 

There are 3,095 and 278 cases of breast and cervical cancer respectively, diagnosed 

on the island of Ireland annually (Donnelly et al., 2009). Chapter 1 highlighted that 

the strategy to reduce the burden of breast and cervical cancers involves targeted 

interventions for prevention, detection and treatment of the disease. For both breast 

and cervical cancer detection through cancer screening has been shown to be effective 

in reducing the burden from the disease by allowing for the earlier use of treatment 

therapies. Mammography (an x-ray of the breast) has been identified as reducing 

mortality from breast cancer by 20% (Gøtzsche and Neilsen, 2011). While for cervical 

cancer, Pap smears have been shown to account for a reduction in mortality from the 

disease by as much as 60% (Raffle et al., 2003). Yet while the information on the 

effectiveness of screening for both these cancers has been available to both health 

authorities on the island of Ireland, differences in the implementation of screening 

programmes are exhibited across both jurisdictions. 

 

While the Republic of Ireland and Northern Ireland share common principles with 

regards to the goals of their respective health care services, large differences in the 

structure, coverage and funding of these services exist (Jamison et al., 2001). 

Northern Ireland has a universal health care system funded primarily through taxation, 

the NHS, which provides free primary and secondary care at the point of delivery and 

emphasises greater integration of health and social care services than in the Republic 

(O’Neill et al., 2012). The Republic of Ireland on the other hand operates a mixed 

public-private health care system, whereby access to primary and secondary services 

differs according to possession of public health insurance (medical card) or private 

health insurance (Wiley, 2005). Payment for both primary and secondary care 

services may not be required depending upon possession of public health insurance 

(or partial reimbursement may occur if private health insurance is possessed), but out-

of-pocket expenses are common in order to access services. In cross-border studies of 

health care services, differences have been observed with regards to availability and 
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utilisation of both primary and secondary care (McGee et al., 2005; McGregor et al., 

2006). One aspect of the health care systems which differ considerably relates to 

cancer screening for breast and cervical cancer. While the effectiveness of cancer 

screening, at a population level, has been shown in the international literature, 

Northern Ireland established organised population-based cancer screening 

programmes for breast and cervical cancer far earlier than in the Republic of Ireland. 

Significant differences with regards to the organisation of cancer screening for both 

cancers existed until recently.  

 

Northern Ireland established population-based programmes for breast and cervical 

cancer screening in 1988 and by the early 1990s these programmes were fully 

implemented (Comber and Gavin, 2004). The Republic of Ireland in contrast was 

slower in both the establishment and full implementation of population-based 

programmes. “The National Breast Screening Board Order” was published in 1998 

establishing a population-based breast cancer screening programme which provides 

invitations for free mammograms for women aged 50 to 64 in the Republic of Ireland. 

This programme was successful in achieving high utilisation among those targeted, 

but full nationwide implementation did not occur until 2009 (BreastCheck, 2006 and 

2009). In the initial phase of the programme, screening was carried out by targeting 

separate geographic regions and inviting women within these regions to participate. In 

late 2008, a population-based cervical cancer screening programme was also 

introduced nationwide following a successful trial in the Mid-West Region (NCSS, 

2009), and full rollout has occurred as of 2014.  

 

At the time when data included in this analysis was collected (2005-2007), the 

population-based breast cancer screening programme in the Republic of Ireland was 

not fully implemented, while opportunistic screening existed for cervical cancer. The 

failure to implement population-based screening until recently was undoubtedly a 

missed opportunity in cancer control in the Republic of Ireland. Prior to the 

introduction of cervical cancer screening in the UK, the Republic of Ireland had a 

lower age-standardised cervical cancer mortality rate compared to the UK. In 1981-

1985 the age-standardised cervical cancer mortality rate in the Republic of Ireland 

was 2.9 per 100,000 compared to 3.6 per 100,000 in Northern Ireland and 5.0 in 

England and Wales (Comber and Gavin, 2004). In 2000-2001 a decade after the 
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introduction of population-based cervical cancer screening in Northern Ireland, the 

cervical cancer mortality rate was 3.9 per 100,000 in the Republic of Ireland 

compared to 2.3 and 1.6 per 100,000 in Northern Ireland and England/Wales 

respectively. This divergence in mortality has continued until recently, and in 2007, 

while cervical cancer mortality had reduced in the Republic of Ireland, rates were 

over twice as high (2.9 per 100,000) as those observed in Northern Ireland (1.2 per 

100,000) (O’Brien and Sharp, 2013). 

 

Comber and Gavin (2004) suggest that the difference in the organisation of cervical 

cancer screening in both jurisdictions is the predominant factor underpinning the 

divergence in mortality across the island of Ireland. The authors also highlight that a 

similar trend has been observed in other neighbouring countries where differences in 

the organisation of screening exist, suggesting that only those places with population-

based programmes have achieved significant decreases in mortality for cervical 

cancer. Figure 4.1 below illustrates the divergence in cervical cancer mortality after 

the earlier implementation of organised screening in Northern Ireland compared to the 

Republic of Ireland (O’Brien and Sharp, 2013). 

 

Figure 4.1: Age-Standardised Cervical Cancer Mortality per 100,000 Individuals 

in the Republic of Ireland and Northern Ireland (1971-2006) 

 
Source: O’Brien and Sharp, (2013). 
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Differences in the rollout of cancer screening for breast cancer across the island of 

Ireland are also observed. In a study which undertook a direct comparison of breast 

cancer mortality between the Republic of Ireland and Northern Ireland (and other 

neighbouring countries with different screening programmes) no differences in 

mortality due to the organisation of screening were observed (Autier et al., 2011).
53

 

 

Socioeconomic inequalities in breast and cervical cancer screening utilisation have 

been found across a number of health care systems (Zackrisson et al., 2004; Rahman 

et al., 2005; Palència et al., 2010) including in the UK (Moser et al., 2009). However 

few studies have investigated cancer screening utilisation, specifically related to 

socioeconomic inequalities, in the Republic or Northern Ireland, (Wiley and 

Merriman, 1992; Kee et al., 1992; Murray and McMillan, 1993; Burns et al., 2012a). 

A socioeconomic gradient has been found for women never having had a cervical 

cancer screen in the Republic (Wiley and Merriman, 1992) and regarding 

mammography use in Northern Ireland (Kee et al., 1992) but results from both these 

studies, due to the time since they were undertaken, may not reflect whether 

inequalities are currently observed in screening across the island of Ireland.  

 

No study to date has compared socioeconomic inequalities in breast and/or cervical 

cancer screening between the Republic of Ireland and Northern Ireland. Due to the 

close proximity of these countries and differences with regards to the organisation of 

cancer screening programmes, cross-border analyses have the ability to help 

determine what impact the organisation of the screening programme in place may 

have upon socioeconomic inequalities in utilisation. The close proximity of Northern 

Ireland and the Republic has been used previously in the studies of cancer screening, 

but these did not attempt to measure inequalities in the utilisation of screening 

services (Comber and Gavin, 2004; O’Brien and Sharp, 2013). 

  

Evidence from other countries has shown that the introduction of population-based 

screening programmes for breast cancer has reduced inequalities in screening 

utilisation, and that this reduction in inequalities may have as a consequence reduced 

inequalities in breast cancer survival (Puliti et al., 2012; Pacelli et al., 2013). The 

                                                           
53

 See Figure A4.1 in the Appendix. 
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greater equality in utilisation afforded by population-based cancer screening may be 

even more pertinent for cervical cancer due to incidence and mortality being far 

greater in lower socioeconomic groups (Kahn et al., 2007; QUB, 2008; Trent Cancer 

Registry, 2012). Baker and Middleton (2003) have highlighted that the 

implementation of population-based cervical cancer screening in England has led to 

more equitable utilisation and this more equitable utilisation may have subsequently 

lowered inequalities in incidence and mortality from the disease. 

 

This chapter examines differences in the utilisation of both breast cancer screening 

(mammography) and cervical cancer screening (Pap smears/test) relating to 

socioeconomic characteristics. The results also highlight the role that population-

based screening and programme maturity may have in reducing differences in 

utilisation across socioeconomic groups. Results are presented as concentration 

indices and marginal effects following probit regressions. 

 

 

4.2. Methods 

4.2.1. Data 

Data were extracted from similar nationally representative health surveys in the 

Republic of Ireland (Survey of Lifestyle, Attitudes and Nutrition in Ireland – (SLÁN) 

– 2007) and Northern Ireland (Northern Ireland Health and Social Wellbeing Survey – 

(NIHSWS) – 2005). These surveys both use a self-completed, face-to-face survey 

instrument. SLÁN 2007 conducted interviews with 10,364 adults aged 18 or older 

while the NIHSWS 2005 conducted interviews with 4,245 individuals aged 16 or 

older. These surveys are large, cross-sectional surveys that collect individual-level 

data on a range of issues including in their most recent forms data on utilisation of 

breast and cervical cancer screening in the preceding 12 months. This is the first time 

a screening question has been included in a representative survey in the Republic of 

Ireland. An in-depth discussion of these two surveys and similarities between them 

can be found elsewhere (Ward et al., 2009). Population-based surveys offer a richer 

source of information than would typically be available to a researcher in an 

administrative database, including the demographic and health status of the 
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individuals which are seldom included among data contained in health registries 

(Moser et al., 2009). 

 

The similarities of SLÁN 2007 and NIHSWS 2005 allow for comprehensive analyses 

of the variations to be undertaken for the utilisation of breast and cervical cancer 

screening in the two health systems related to individual socio-demographic variables.  

 

In SLÁN respondents were asked: 

“In the last 12 months, have you been screened or tested for any of the 

following? 

i. (Women) Breast cancer – mammogram; 

ii. (Women) Cervical cancer.” 

 

While in NIHSWS respondents were asked: 

“Have you ever had a cervical smear test? 

 

i. Yes 

ii.  No 

 

If Yes: 

When did you last have a cervical smear test? 

 

a. Within the last six months,  

b. More than six months ago but within the last year,  

c. More than one year ago but within the last two years, 

d. More than two years ago but within the last five years,  

e. More than five years ago,  

f. Can’t remember" 

 

“Have you ever undergone breast screening? 

 

i. Yes 

ii.  No 

iii.  

If Yes: 

 

When did you last have a cervical smear test? 

a. Within the last six months,  

b. More than six months ago but within the last year,  

c. More than one year ago but within the last two years, 

d. More than two years ago but within the last five years,  

e. More than five years ago,  

f. Can’t remember" 
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In the NIHSWS, women between the ages of 20 and 64, which is the age-group 

targeted in the screening programme were included in the analyses on cervical cancer 

screening. In SLÁN women aged 25-60, again being the age-group targeted by the 

cancer screening programme, were included in the analyses.
54

 For breast cancer 

screening women between the ages of 50 and 64 were included, with this being the 

age-range offered screening in the two jurisdictions at the time of the surveys. This 

allowed for analyses to be carried out on 1,256 and 3,717 women eligible for breast 

and cervical screening respectively in the Republic of Ireland and, 497 and 1,761 

respectively for breast and cervical screening in Northern Ireland. 

 

4.2.2. Concentration Indices 

Concentration indices across cancer screens in both jurisdictions are calculated in this 

chapter with equivalised household income used as the fractional rank variable of 

choice. Within SLÁN 2007 household income was recorded as 25 categories. To 

compute the income variable, category midpoint was used as the income level for 

each of the 25 categories. A similar household income question was included in 

NIHSWS 2005 where household income was recorded as 38 categories. Once more, 

category midpoint was used as the income level for each category. The midpoint of 

each income category was further divided by an equivalence scale to take into account 

the number of individuals in the household. The equivalence scale chosen in this 

thesis is the square root of the number of individuals in the household. After category 

midpoint is equivalised, a more continuous income variable is allowed thereby 

affording more accurate inequality estimations (Chen and Roy, 2009). This allied to 

the results showing that results remain robust even using a lower number of income 

categories (see Table A3.1 in the Appendix) mean that SLÁN and NIHSWS both 

provide an income variable appropriate for the estimation of the concentration index. 

 

Following Kakwani et al., (1997) the concentration index is presented as equation 4.1: 

 

   
 

  
∑    

 

   

    (4.1) 
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 Analyses were also carried out on a common age group (25-60) for both the Republic of Ireland and 

Northern Ireland but no material difference in results was observed. 
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Above,    represents whether the individual had a cancer screen in the preceding 12 

months, µ is proportion of those who had a screen,    is the fractional rank of the i-th 

individual within the population which is ranked from poorest (i=1) to richest (i=n). A 

positive concentration index shows that a pro-rich inequality exists whereby the 

screening resources are distributed disproportionately amongst those in the richest 

part of the distribution. A more detailed description of the concentration index is 

presented in Chapter 3. 

 

As in these analyses the dependent variable is a binary response, whether an 

individual had a screen in the previous 12 months or not, the Wagstaff index is 

computed.
55

 As discussed in Chapter 3, the Wagstaff index is favoured for computing 

the concentration index for the binary variable and can be expressed as equation 4.2: 

 

    
  

   
 (4.2) 

 

4.2.3. Regression Analyses 

Probit regression analyses were undertaken in this chapter with results presented as 

marginal effects. Marginal effects are calculated at the sample mean values of the 

explanatory variables. To allow for comparisons of results across cancers and 

countries, explanatory variables seen to be pertinent to the decision to undertake 

cancer screening and which are common to both surveys were included in the 

analyses. Five socioeconomic group classifications were computed from both surveys 

based upon the current or previous occupation of the head of household and following 

the procedure carried out by Ward et al., (2009). The classification of socioeconomic 

groups was the same across both surveys with these classifications shown in the 

Appendix. 

 

Education is included based on the highest educational attainment of the respondent at 

the time of the survey, including for those still in education. Four categories allow for 

consistent specification between the Republic and Northern Ireland:  
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 Results using the Erreygers index presented in the Appendix. 
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i. Primary degree or higher;  

ii. Diploma;  

iii. Leaving cert/A-levels;  

iv. Junior (intermediate) cert/GCSE level or lower.  

 

Other variables extracted from the survey, which may have the potential to impact 

upon the utilisation of cancer screening, and were available in both datasets were: 

age-group, marital status and self-reported health. Equivalised household income was 

also included in the analyses, in its logarithmic form in the regression analyses, and 

for ease of interpretation it is included as quintiles in the descriptive statistics.
56

 

Geographic region was also controlled for in the Republic of Ireland (eight 

geographic regions were included in SLÁN) but was not included in NIHSWS. As a 

public-private health care system exists in the Republic of Ireland, insurance status 

was included in the analyses for the Republic of Ireland. Insurance status was listed as 

private health insurance, medical card (public health insurance) and those with 

neither, who were characterised as uninsured. A small number of individuals in SLÁN 

have both a medical card and private health insurance mainly for those over the age of 

70. In these analyses, individuals with both a medical card and private health 

insurance were classified as having private health insurance only.
57

 A question on 

whether or not the individual is in possession of private health insurance was not 

included in NIHSWS. Results relating to insurance status are presented in a restricted 

sample for the Republic of Ireland. WALD tests were also undertaken to determine 

the joint significance of socioeconomic group and educational attainment.  

 

Descriptive tables illustrating the numbers of individuals in each group are available 

in the Appendix (Table A4.5 – Table A4.8), with separate tables for each cancer in 

both the Republic of Ireland and Northern Ireland. 
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 15.68% of individuals in SLÁN and 11.61% of individuals in NIHSWS did not answer the question 

on household income. 
57

 6.12% of women aged 25-64 had both a medical card and private health insurance. 
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4.3. Results 

Table 4.1 provides descriptive statistics showing utilisation rates for breast and 

cervical cancer screening in the Republic and Northern Ireland in the preceding 12 

months. Utilisation of breast cancer screening was higher in the Republic of Ireland 

(33.76%) than in Northern Ireland (28.97%). This higher utilisation is mainly 

confined to women between the ages of 60 and 64. As the Republic of Ireland was 

initiating a population-based programme at this time, this higher utilisation may be 

seen as a catch-up, especially for these older women who may not be eligible for 

screening in the next round of invitations. While some of the higher utilisation may 

represent over-screening amongst some groups in the Republic of Ireland, this is 

unlikely as access to mammography is more difficult compared to other screening 

tests (Pap smears and PSA tests for prostate cancer). 

 

Utilisation rates in both jurisdictions are greater in higher socioeconomic and 

educational groups. Large differences are observed across equivalised household 

income quintiles, especially in the Republic of Ireland (28.57% in the lowest income 

groups versus 42.72% in the highest income group). In the Republic of Ireland large 

differences in utilisation of mammography services are observed between those with 

private health insurance (36.67%) and those with a medical card (30.82%) or who are 

uninsured (25.11%).  

 

Utilisation of cervical cancer screening was much higher in Northern Ireland than in 

the Republic (30.44% versus 18.29%). Greater differences were observed across 

socioeconomic group in Northern Ireland than in the Republic of Ireland and similar 

differences were observed across education groups. Once more, those with private 

health insurance (20.79%) in the Republic of Ireland had greater utilisation than both 

the medical card (15.75%) and uninsured (14.19%) groups. Interestingly, while 

significant inequalities across income groups are observed in the Republic of Ireland 

(14.37% in the lowest income groups versus 22.18% in the highest income group) no 

such gradient is observed in Northern Ireland. For both cancer screening methods, 

small differences in utilisation are observed across marital status and self-reported 

health. 
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Table 4.1: Percentage Utilisation of Breast and Cervical Cancer Screening in the 

Republic of Ireland (2007) and Northern Ireland (2005) in the Preceding 12 

Months 

 Breast Cancer Screening Cervical Cancer Screening 

 Republic of 

Ireland 

Northern 

Ireland 

Republic of 

Ireland 

Northern 

Ireland 

Overall Utilisation 33.76% 28.97% 18.29% 30.44% 

Age Groups     

Age 20-24 - - - 23.40 

Age 25-29 - - 16.74 34.24 

Age 30-34 - - 18.48 37.61 

Age 35-39 - - 18.89 40.83 

Age 40-44 - - 17.47 28.75 

Age 45-49 - - 20.83 33.33 

Age 50-54 30.43 30.17 19.30 20.56 

Age 55-59 33.33 29.11 15.80 24.20 

Age 60-64 38.26 27.50 - 21.88 

Socioeconomic Group     

Socioeconomic Group 1 

(Highest) 

39.66 32.86 22.76 36.52 

Socioeconomic Group 2 34.07 33.50 17.81 31.00 

Socioeconomic Group 3 31.25 24.65 16.40 29.22 

Socioeconomic Group 4 29.49 21.74 12.24 26.67 

Socioeconomic Group 5 

(Lowest) 

30.25 23.08 17.78 20.80 

Educational Attainment     

Degree or above 40.57 42.50 22.10 35.52 

Diploma 40.32 26.87 20.25 37.38 

Leaving Cert/A Levels 35.84 37.50 17.39 33.66 

Junior Cert/GSCE/ or less 28.90 27.54 14.12 27.01 

Marital Status     

Single 31.65 24.82 15.73 31.11 

Married or Cohabitating 34.73 30.56 19.54 29.21 

Self-Reported Health     

Fair, Bad or Very Bad 37.12 26.35 23.05 25.83 

Very Good or Good 33.01 30.30 17.84 31.75 

Health Insurance Status     

Private Health Insurance 37.67 - 20.79 - 

Medical Card 30.82 - 15.75 - 

Uninsured 25.11 - 14.19 - 

Equivalised Household 

Income Quintiles 

    

Income 1 (Lowest) 28.57 19.05 14.37 29.15 

Income 2 28.00 30.00 16.19 33.33 

Income 3 34.98 30.00 16.93 31.87 

Income 4 36.87 29.27 18.15 31.25 

Income 5 (Highest) 42.72 30.85 22.18 31.46 
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Table 4.2 presents the concentration indices (Wagstaff indices) for breast and cervical 

cancer screening in the preceding 12 months in the Republic of Ireland and Northern 

Ireland with equivalised household income used as the ranking variable. In the 

Republic of Ireland a pro-rich inequality is observed for both breast (CI=0.149***) 

and cervical cancer screening (CI=0.103***). This is different to Northern Ireland 

where for both breast cancer screening (CI=0.063) and cervical cancer screening 

(CI=0.006) no inequality is observed as the concentration indices are not statistically 

different from zero. 

 

Table 4.2: Concentration Indices (Wagstaff Indices) of Cancer Screening 

Utilisation in the Preceding 12 Months in the Republic of Ireland (2007) and 

Northern Ireland (2005) 

 Breast Cancer Screening Cervical Cancer Screening 

 Republic of 

Ireland 

Northern 

Ireland 

Republic of 

Ireland 

Northern 

Ireland 

Observations 1,050 389 3,180 1,417 

Concentration 

Index 

0.149 0.063 0.103 0.006 

Standard 

Error 

0.037 0.065 0.0268 0.033 

P-Value 0.000 0.336 0.000 0.861 

T-Value 4.00 0.96 3.84 0.17 

 

Figure 4.2 below illustrates the information from Table 4.2 above and allows for 

statistically significant differences to be observed across both jurisdictions and cancer 

screens. When comparing both countries, no statistically significant difference is 

observed for breast or cervical cancer between Northern Ireland and the Republic of 

Ireland. Differences are borderline significant if 90% confidence intervals are used. 
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Figure 4.2: Concentration Indices (Wagstaff Indices) of Cancer Screening 

Utilisation in the Preceding 12 Months in the Republic of Ireland (RoI-2007) and 

Northern Ireland (NI-2005). 95% Confidence Intervals 

  

 

Table 4.3 below presents marginal effects (ME) for breast cancer screening utilisation 

in the preceding 12 months. Columns I and IV present results using variables common 

to both surveys. In both countries no inequality is observed across socioeconomic 

group. But in the Republic of Ireland those in lower education groups had a lower 

probability of screening both independently (ME=-0.111**) and jointly (Wald test 

education: Chi2=12.49; p-value=0.006). In Northern Ireland no statistically 

significant differences are observed overall across any groups of variables. In 

Columns II and III, insurance status and equivalised household income in its 

logarithmic form are included for the Republic and education is no longer a 

significant correlate of screening utilisation. Possession of private health insurance 

(PHI) or medical card (MC) have larger marginal effects that all other variables (after 

controlling for income) (ME=0.120*** for PHI; ME=0.151*** for MC). As such, 

those who are uninsured, ceteris paribus, have a greatly reduced probability of 

attending for a breast cancer screening in the Republic of Ireland. Logarithmic income 

also shows a positive relationship with screening utilisation (ME=0.063**). Marital 

status was not seen to impact screening utilisation in either country. These results 

show large pro-rich inequalities in breast cancer screening in the Republic of Ireland 

but not in Northern Ireland. 
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Table 4.3: Probit Regression of Breast Cancer Screening in the Republic of 

Ireland (2007) and Northern Ireland (2005) in Preceding 12 Months: Results 

Presented as Marginal Effects 

 Republic of Ireland Northern Ireland 

 (I) (II) (III) (IV) (V) 

Observations 1,256 1,230 1,043 497 389 

Age Group      

Age 50-54 -0.043 

(0.032) 

-0.048 

(0.033) 

-0.061* 

(0.035) 

-0.006 

(0.050) 

-0.024 

(0.056) 

Age 55-59 Base Base Base Base Base 

Age 60-64 0.051 

(0.035) 

0.043 

(0.035) 

0.037 

(0.039) 

-0.010 

(0.051) 

-0.016 

(0.056) 

Socioeconomic Group      

Socioeconomic Group 1 

(Highest) 

Base Base Base Base Base 

Socioeconomic Group 2 -0.032 

(0.043) 

-0.025 

(0.044) 

-0.012 

(0.049) 

0.027 

(0.066) 

0.033 

(0.073) 

Socioeconomic Group 3 -0.018 

(0.046) 

-0.019 

(0.046) 

-0.022 

(0.052) 

-0.052 

(0.072) 

-0.061 

(0.081) 

Socioeconomic Group 4 -0.054 

(0.039) 

-0.048 

(0.041) 

-0.046 

(0.046) 

-0.087 

(0.082) 

-0.046 

(0.098) 

Socioeconomic Group 5 

(Lowest) 

-0.053 

(0.052) 

-0.056 

(0.054) 

-0.096 

(0.060) 

-0.067 

(0.085) 

-0.052 

(0.098) 

Education      

Degree or above Base Base Base Base Base 

Diploma 0.025 

(0.052) 

0.037 

(0.030) 

0.043 

(0.057) 

-0.132 

(0.071) 

-0.126 

(0.080) 

Leaving Cert/A Levels -0.025 

(0.048) 

-0.022 

(0.048) 

-0.018 

(0.053) 

-0.002 

(0.134) 

-0.105 

(0.125) 

Junior Cert/GSCE/ or 

less 

-0.111** 

(0.047) 

-0.084* 

(0.049) 

-0.070 

(0.053) 

-0.105 

(0.087) 

-0.085 

(0.098) 

Marital Status      

Single Base Base Base Base Base 

Married or Cohabitating 0.033 

(0.029) 

0.037 

(0.030) 

0.030 

(0.033) 

0.062 

(0.044) 

0.045 

(0.050) 

Insurance Status      

Health Insurance - 0.125*** 

(0.038) 

0.120*** - - 

Medical Card - 0.116** 

(0.050) 

0.151*** 

(0.056) 

- - 

Uninsured - Base Base - - 

Logarithmic 

Equivalised Household 

Income 

 

- 

 

- 

 

0.063** 

(0.032) 

 

- 

 

0.010 

(0.033) 

Wald Test      

Socioeconomic Group Chi2=2.15 

P =0.709 

Chi2=1.62 

P = 0.805 

Chi2=2.53 

P = 0.639 

Chi2=4.30 

P = 0.367 

Chi2=3.08 

P = 0.544 

Educational Attainment Chi2=12.49 

P = 0.006 

Chi2=8.24 

P = 0.041 

Chi2=5.81 

P = 0.121 

Chi2=3.33 

P = 0.343 

Chi2=2.05 

P = 0.563 
Standard errors in parentheses. 

* 90% statistical significance; ** 95% statistical significance; *** 99% statistical significance 
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Table 4.4 below presents marginal effects for cervical cancer screening utilisation in 

the preceding 12 months. Columns I and IV present results using variables common to 

both surveys. Inequalities in screening in the Republic of Ireland were observed 

across socioeconomic groups (SG) both independently (ME=-0.034* for SG2, ME=-

0.046** for SG3 and ME=-0.083*** for SG4) and jointly (Wald test SG: Chi2=22.66; 

p-value=0.000). This is a deviation from what is observed for breast cancer screening 

where no inequalities across socioeconomic groups are evident. While little inequality 

is observed in Northern Ireland, those in the lowest socioeconomic group (SG5) had a 

9.6 lower probability (in percentage points) of having a screen compared to those in 

SG1, but the Wald test for joint significance found no significant difference from 

zero. Higher education is positively correlated with screening in the Republic of 

Ireland (ME=-0.046** for lowest education group; Wald test education: Chi2=6.61, 

p-value=0.085) but not so in Northern Ireland. In the Republic of Ireland being 

married or cohabiting is also positively correlated with screening (ME=0.028**). 

 

In Columns II and III, insurance status and household income are included for the 

Republic of Ireland. With their inclusion, education becomes insignificant (which is 

also what occurred for breast cancer screening in Table 4.3 above), though 

socioeconomic group remains positively correlated and marginal effects in this 

instance change very little. Interestingly, while private health insurance is positively 

correlated with screening in column II (ME=0.038**) (in comparison to the 

uninsured), with the inclusion of income (which has no significant effect on 

screening), its marginal effect is reduced and becomes insignificant, and possession of 

a medical card becomes significantly correlated with the probability of having a 

cervical cancer screen. In Column V income in Northern Ireland is negatively 

correlated with screening (ME=-0.041*) which suggests that those in poorer 

households may be more likely to screen. In the Republic of Ireland, women who 

were married had a greater probability of screening across each column. 
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Table 4.4: Probit Regression of Cervical Cancer Screening in the Republic of Ireland (2007) and 

Northern Ireland (2005) in Preceding 12 months: Results Presented as Marginal Effects 

 Republic of Ireland Northern Ireland 

 (I) (II) (III) (IV) (V) 

Observations 3,717 3,663 3,160 1,761 1,397 

Age Group      

Age 20-24 - - - -0.016 

(0.058) 

0.002 

(0.076) 

Age 25-29 0.011 

(0.028) 

0.011 

(0.029) 

0.004 

(0.030) 

0.084 

(0.056) 

0.092 

(0.063) 

Age 30-34 0.014 

(0.027) 

0.015 

(0.027) 

0.018 

(0.029) 

0.117** 

(0.054) 

0.128** 

(0.060) 

Age 35-39 0.019 

(0.027) 

0.017 

(0.027) 

0.013 

(0.028) 

0.152*** 

(0.054) 

0.157*** 

(0.059) 

Age 40-44 0.004 

(0.026) 

0.005 

(0.026) 

-0.009 

(0.027) 

0.034 

(0.050) 

0.039 

(0.057) 

Age 45-49 0.047* 

(0.029) 

0.043 

(0.029) 

0.036 

(0.031) 

0.092* 

(0.052) 

0.109* 

(0.059) 

Age 50-54 0.032 

(0.029) 

0.023 

(0.028) 

0.015 

(0.030) 

-0.052 

(0.050) 

-0.055 

(0.057) 

Age 55-59 Base Base Base Base Base 

Age 60-64 - - - -0.023 

(0.053) 

-0.005 

(0.061) 

Socioeconomic Group      

Socioeconomic Group 1 Base Base Base Base Base 

Socioeconomic Group 2 -0.034* 

(0.017) 

-0.031* 

(0.018) 

-0.034* 

(0.019) 

-0.024 

(0.034) 

-0.034 

(0.038) 

Socioeconomic Group 3 -0.046** 

(0.020) 

-0.047** 

(0.020) 

-0.045** 

(0.022) 

-0.021 

(0.038) 

-0.022 

(0.044) 

Socioeconomic Group 4 -0.083*** 

(0.016) 

-0.079*** 

(0.017) 

-0.080*** 

(0.018) 

-0.032 

(0.053) 

-0.010 

(0.062) 

Socioeconomic Group 5 -0.025 

(0.029) 

-0.031 

(0.030) 

-0.049 

(0.032) 

-0.096* 

(0.047) 

-0.105* 

(0.055) 

Education      

Degree or above Base Base Base Base Base 

Diploma 0.001 

(0.018) 

0.003 

(0.018) 

0.012 

(0.020) 

0.044 

(0.043) 

0.028 

(0.047) 

Leaving Cert/A Levels -0.025 

(0.018) 

-0.023 

(0.018) 

-0.016 

(0.020) 

0.016 

(0.045) 

-0.004 

(0.050) 

Junior Cert/GSCE/ or less -0.046** 

(0.020) 

-0.039* 

(0.021) 

-0.032 

(0.023) 

-0.035 

(0.035) 

-0.064 

(0.042) 

Marital Status      

Single Base Base Base Base Base 

Married or Cohabitating 0.028** 

(0.014) 

0.030** 

(0.014) 

0.033** 

(0.015) 

0.006 

(0.024) 

-0.002 

(0.028) 

Insurance Status      

Health Insurance - 0.038** 

(0.017) 

0.021 

(0.018) 

- - 

Medical Card - 0.034 

(0.023) 

0.048** 

(0.026) 

- - 

Uninsured - Base Base - - 

Logarithmic Equivalised 

Household Income 

- - 0.020 

(0.015) 

- -0.041* 

(0.022) 

Wald Test      

Socioeconomic Group Chi2=23.66 

P =0.000 

Chi2=19.82 

P = 0.000 

Chi2=16.22 

P = 0.003 

Chi2=3.58 

P = 0.465 

Chi2=3.51 

P = 0.476 

Educational Attainment Chi2=6.61 

P = 0.085 

Chi2=5.19 

P = 0.159 

Chi2=4.44 

P = 0.217 

Chi2=5.68 

P = 0.128 

Chi2=6.20 

P = 0.102 

Standard errors in parentheses. 

* 90% statistical significance; ** 95% statistical significance; *** 99% statistical significance 
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4.4. Discussion 

Results above illustrate that differences in socioeconomic inequalities exist between 

the Republic of Ireland and Northern Ireland with respect to both breast and cervical 

cancer screening. While different health care systems are in place in these 

jurisdictions, the establishment of population-based cancer screening, in line with 

evidence from other countries (Puliti et al., 2012; Pacelli et al., 2013), is adjudged to 

be a major contributory factor explaining the divergence in cancer screening 

inequalities. The larger inequalities in the Republic of Ireland can be explained, at 

least in part, by the opportunistic, or unfinished population-based programmes in 

place compared to the mature population-based programmes in place in Northern 

Ireland, where little or no inequalities are observed. Population-based screening, as 

discussed in Chapter 2, reduces the costs borne by the individual and for those in 

lower socioeconomic groups in particular. 

 

Comber and Gavin (2004) have stated that the failure to implement population-based 

cervical cancer screening earlier may be in large part to blame for the higher mortality 

from the illness in the Republic of Ireland. Previous studies have highlighted that 

significant socioeconomic inequality is observed in cervical cancer mortality whereby 

incidence and mortality is far greater in lower socioeconomic groups (Kahn et al., 

2007; Donnelly et al., 2009; Shack et al., 2009). In this context, when taking need into 

account, utilisation being higher amongst poorer groups in cervical cancer may be 

desired to reduce the burden from the disease. The socioeconomic inequalities in 

cervical cancer screening highlighted in this chapter, in light of the greater incidence 

of the disease in lower socioeconomic groups, may also help to underscore some of 

the differences in mortality rates illustrated by Comber and Gavin (2004). This latter 

point is pertinent in light of results from England which highlight that a reduction in 

cancer screening inequalities, following the implementation of population-based 

programmes, may have led to a subsequent reduction in inequalities in cervical cancer 

incidence and mortality (Baker and Middleton, 2003).  

 

Inequalities for breast cancer screening in the Republic of Ireland are also observed in 

the results. Due to the population-based programme for breast cancer screening in the 

Republic of Ireland being in the final stages of completion, it may have been expected 
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that inequalities would be lower for breast cancer screening, however these analyses 

find that (especially in results from the concentration indices) large inequalities exist 

for breast cancer screening. While the organisation of the screening programme may 

explain differences in inequalities in cervical cancer screening, the reasons behind 

inequalities for breast cancer screening may be more nuanced.  

 

The greater utilisation of screening amongst higher socioeconomic groups may 

represent an attempt by those with greater health stock (compared to lower 

socioeconomic groups) to preserve it (Kenkel, 1994). It may also represent a greater 

proportion of the ‘worried well’ being from higher socioeconomic groups, and as 

such, they are more likely to take advantage of screening in its initial offering. 

Marginal effects in the regression analyses highlight that inequalities in breast cancer 

screening are explained to a large extent by possession of private health insurance and 

medical cards (and to a lesser extent education). This may have arisen in part from a 

greater preference for health among those with insurance. However, the greater access 

afforded by insurance, to screening and curative care (if a cancer is found), may help 

explain the inequalities in screening and Kenkel (1994) regards health insurance as a 

compliment of cancer screening utilisation. This is further accentuated from an Irish 

perspective, as Harmon and Nolan (2001) found that quicker access to treatment, and 

perceived better treatment, informs the decision to acquire private health insurance. In 

this context, results above are similar to other studies of secondary care services 

Ireland, which exhibit pro-rich inequalities, due in large part to the possession of 

private health insurance (Layte and Wiley, 2007). 

 

The lack of maturity in the breast cancer screening programme (how long the 

programme has been in existence) in the Republic of Ireland may also play a role. The 

objective and subjective benefits of the programme may not yet have been fully 

appreciated amongst the whole targeted population especially those in lower 

socioeconomic groups. As individuals screen, information regarding the benefits of 

the screen are absorbed not just by the individual but also by their peers. The more 

positive information which emerges about screening over time may help to alleviate 

concerns amongst individuals averse to risk or uncertainty. There is evidence that the 

maturity of the population-based breast cancer programme in Northern Ireland has 

helped to reduce inequalities. Previously, evidence of inequalities in breast cancer 
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screening was exhibited at the beginning of the programme (Kee et al., 1992). 

According to the results in this chapter, these inequalities have dissipated or reduced 

over time. 

 

The pertinence of this latter point could be extended for population-based cancer 

screening programmes introduced in the Republic of Ireland. After the initial 

implementation of a population-based programme, inequalities may exist due to 

barriers such as awareness, knowledge, and psychosocial costs being large. These 

costs may erode over time leading to a greater level of acceptance of the programme 

amongst the public, especially those who have a greater hesitancy to interact with the 

programme in the early stages. While the Republic of Ireland as of 2014 has fully 

implemented cancer screening for both breast and cervical cancer, and is currently 

initiating organised colorectal cancer screening (using immunochemical FOBT), a 

large emphasis is placed upon high utilisation rates. This emphasis seems to be paying 

off. For example, the cervical cancer screening programme has already achieved 

positive response in the form of screening for 60% of women invited to screen 

(CervicalCheck, 2011). Similarly for breast cancer screening, 70% of women invited 

to screen, undertook screening following their first invitation, a figure which is 

targeted by the National Cancer Screening Service (BreastCheck, 2012). Yet no 

information regarding the socioeconomic status of these women is known. Utilisation 

may be high, but so too may inequalities. It is essential that attempts to determine 

whether socioeconomic inequalities do erode over time (especially for cervical and 

colorectal cancer screening where incidence and mortality is greater in lower 

socioeconomic groups) as programmes mature. If inequalities fail to reduce, attempts 

to reduce inequalities may be necessitated for the screening programme to adequately 

reduce the burden from cancer.  

 

 

4.5. Conclusion 

Differences in participation across socioeconomic groups in respect of breast and 

cervical cancer screening were observed in the Republic of Ireland. But similar 

inequalities were not seen in Northern Ireland. These inequalities in screening 

utilisation may contribute to inequalities in treatment and subsequently outcomes 
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across socioeconomic groups in the Republic of Ireland. The Republic of Ireland has 

implemented population-based cancer screening programmes for both breast and 

cervical cancer; almost two decades after similar programme were established in 

Northern Ireland. The lack of population-based programmes in the past, greater 

maturity of the programme, and the importance of private health insurance in 

accessing care in the Republic of Ireland all impact upon the differences in 

inequalities observed across the two jurisdictions. While high utilisation is an 

essential goal for cancer screening, the lack of an emphasis upon inequalities in 

cancer screening is worrisome. The failure to reduce inequalities in cervical cancer 

screening in particular has the ability to impede upon the reduction in the burden of 

cancer and mortality from the disease, where those in lower socioeconomic groups 

have incidence and mortality rates twice as high as those observed in more affluent 

groups. Differences in participation are likely to persist at least in the short term in the 

Republic of Ireland, thereby being reflected in differences in experience of mortality 

across socioeconomic groups. If dissemination of the benefits of cancer screening 

does not occur with the maturity of the programme, it is essential that the government 

address this to improve outcomes by targeting high utilisation amongst these lower 

socioeconomic groups. Within health care systems, specifically those which are 

largely publically funded, equal allocation of resources is preferred. But the 

pertinence of targeting screening utilisation in lower socioeconomic groups in this 

case may be larger, as the need for screening is greatest in these groups. Both the 

Republic of Ireland and Northern Ireland are currently implementing population-

based screening programmes for colorectal cancer. An attempt to compare 

inequalities in these programmes, which are both population-based and where 

maturity will differ little, may allow for the impact of health care system on 

inequalities to be quantified. 
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5. Cancer Screening In Europe: A Comparison Between 

Population-Based And Opportunistic Screening In The EU-15 

 

5.1. Introduction 

In 2008, there were an estimated 3.2 million cases of cancer and over 1.7 million 

deaths from the disease in the European Union (Ferlay et al., 2010) with breast and 

cervical cancer collectively accounting for approximately 500,000 incidences of 

cancer. Chapter 1 highlighted that the incidence of cancer in Europe is greater than 

anywhere else worldwide, and that incidence rates are set to increase by 75% in the 

next two decades (Bray et al., 2012). The large burden of cancer in Europe has led to 

a collective and concerted effort by the European Union to reduce the burden from the 

disease, beginning with the first “Europe Against Cancer Action Plan” published in 

1985 (European Commission, 1985). More recently, recommendations proposed by 

the European Union, have focused upon the importance of early detection of cancer 

through cancer screening programmes as a means to reduce the burden of cancer 

(European Union, 2003). 

 

The European Union, with the unanimous agreement of all Ministers of Health in the 

EU, published recommendations on cancer screening in Europe in December 2003. 

The “Council Recommendation of 2 December 2003: On cancer screening 

(2003/878/EC)” recommended that population-based cancer screening in accordance 

with IARC (International Agency for Research on Cancer) guidelines for breast 

(using mammography), cervical (using Pap smears) and colorectal (using FOBT) 

cancers be established in all countries in the EU (European Union, 2003).
58

 These 

recommendations for the first time put population-based cancer screening at the 

forefront of the cancer policy agenda at a European level. 

 

Population-based cancer screening programmes, such as those favoured by the 

European Union, offer universal screening for individuals in eligible groups. 

Eligibility is based on objectively assessed risk which often tends to be related to age 
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 A copy of the recommendations is available in the Appendix. 
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or gender. Individuals are invited to screen if they are in those high risk groups where 

the effectiveness of the screen has been proven to reduce mortality from the disease. 

Individuals are then invited to screen at appropriate time intervals. Population-based 

programmes have been shown to reduce mortality from cancer (Peto et al., 2004) and 

have been shown to be more cost-effective than opportunistic screening (van 

Ballegooijen et al., 2000; Miles et al., 2004; Habbema et al., 2012). These 

programmes may also help to reduce barriers to utilisation at the individual level by 

reducing information, organisational and monetary costs and allowing for readily 

accessible diagnostic tests and treatments if a screen produces a positive result.
59

 

Within population-based programmes, a clear emphasis has also been placed upon 

equality in the utilisation of screening and the European Union’s recommendations 

explicitly emphasised equality stating: “Action should be taken to ensure equal access 

to screening taking due account of the possible need to target particular 

socioeconomic groups” (European Union, 2003). 

 

This greater emphasis on equality in population-based programmes by the EU may 

allow these programmes, in comparison to opportunistic programmes, a greater ability 

to reduce socioeconomic inequalities in screening utilisation and subsequently, 

inequalities in mortality from the disease. Differences in the role accorded to the 

individual in the decision making process varies markedly between the two 

programmes. These differences may contribute to differences in participation as 

perceptions of risk as well as the willingness and ability of individuals to organise 

screens will vary, for example, across socioeconomic characteristics. Leaving the 

initiative to screen squarely at the individual level can lead to issues regarding 

asymmetric information, lack of information, unknown objective risk and pecuniary 

and psychological costs. Each of these attributes of screening, as shown in the 

intuitive model, may result in the disutility of screening increases amongst those with 

lower socioeconomic status and inequalities in utilisation across socioeconomic 

status. 

 

Chapter 4 explored whether inequalities were more pronounced in the Republic of 

Ireland in comparison to Northern Ireland. Results suggested that the greater 
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 A more detailed description of population-based screening is given in Chapter 2. 
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socioeconomic inequalities observed for both breast and cervical cancer screening in 

the Republic of Ireland may be due to the opportunistic or incomplete population-

based screening programmes in place. In Northern Ireland on the other hand, where 

mature population-based screening programmes exist for both breast and cervical 

cancer, little or no inequalities were observed. While these results may highlight 

differences in inequalities due to the screening programme in place, results may, at 

least in part, be caused by country specific factors. This chapter expands upon the 

hypothesis of Chapter 4 (that organisation of the screening programme underpins 

socioeconomic inequalities in utilisation) and examines whether inequalities in cancer 

screening are lower in population-based screening programmes across countries in 

Europe in particular. 

 

While some cross-national studies have been undertaken to examine the determinants 

of cancer screening (Gakidou et al., 2008; Devaux, 2013), few of these studies have 

compared determinants of cancer screening utilisation across the organisation of the 

screening programme in place. Only one previous study has explored differences in 

participation between programme types across European countries related to 

individual characteristics (Palència et al., 2010). This study used World Health 

Organization cross-country data from 22 countries within Europe in 2002 to 

investigate variations across programme type with respect to educational attainment. 

Results were presented as Relative Index of Inequality (RII) and identified 

inequalities related to education in opportunistic programmes but not in population-

based programmes (Palència et al., 2010). Limitations exist with this study however. 

Firstly, it only uses education as an indicator of socioeconomic status and as such 

differences related to other individual characteristics, such as social class 

(socioeconomic group) may be missed (Sarfati et al., 2010). Secondly, the data used 

in the study relates to 2002 which precedes the European Union recommendations on 

cancer screening and therefore may not provide as current a picture of participation. 

 

This chapter examines differences in socioeconomic inequalities in breast and cervical 

cancer screening in the EU-15. The analyses use socioeconomic group (based upon 

the individuals current or previous occupation) and education (years of schooling) as 

the measures of socioeconomic status controlling for a range of other socio-

demographic characteristics between population-based and opportunistic programmes 
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using Eurobarometer 66.2, a pan-European population-based survey, data from 2006. 

Explanatory variables included in the analyses are similar to those included in Chapter 

4 to allow for consistency in results. Probit regression analyses will be used to 

measure the determinants of screening utilisation and results are presented as 

marginal effects. Wald tests were also used to test for joint significance across 

socioeconomic groups and years of schooling. 

 

 

5.2. Methods 

5.2.1. Data 

Data were extracted from Eurobarometer 66.2 “Health in the European Union” 2006, 

which uses a self-completed survey instrument. In the analyses, data related to 

countries from the EU-15 were included.
60

 The EU-15 is characterised as those 

countries which constituted the EU prior to the larger accession of countries in 2004. 

These countries were included as they were in the EU when recommendations relating 

to EU recommendations on cancer screening in 2003 were issued. Undertaking 

analyses on the EU-15 also allowed for a reduction in heterogeneity between 

countries with respect to, for example, the maturity of the publically funded health 

care system in place. Within the EU recommendations on screening, appropriate age-

ranges for screening are stated. Nevertheless the age-ranges targeted for screening 

across EU-15 countries even within population-based programmes vary. These 

differences are illustrated in Table 5.1 and Table 5.2 for breast and cervical cancer 

screening respectively. The sample used in this chapter was therefore restricted to 

individuals in the age-ranges screened within each country for the cancers concerned 

rather than the age-ranges recommended at the EU-level. While in some countries 

(Austria, Greece for breast cancer screening and Austria, Germany, Greece and 

Luxembourg for cervical cancer screening) no upper age limit is recommended, all 

those above the age of 74 were excluded in the analyses to prevent outliers 

influencing results.
61

 In some countries the age-range targeted differed across regions 
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 Austria, Belgium, Denmark, Finland, France, Germany, Greece, Ireland (Republic of), Italy, 

Luxembourg, Netherlands, Portugal, Spain, Sweden, United Kingdom (Northern Ireland and Britain) 
61

 Results do not materially change if a cut-off is not imposed. 
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(see Tables 5.1 and 5.2), thus the most conservative age-range was used in the 

analyses. 

 

In order to partition countries according to the organisation of their screening 

programme, data from the European Union’s first report on the implementation of the 

2003 recommendations was used (von Karsa et al., 2008). This report is based upon a 

written survey of all health or cancer authorities in member states of the EU regarding 

breast, cervical and colorectal cancer screening within the respective countries as of 

2007. In this survey health authorities answered questions based upon whether a 

population-based programme was in place or not, the age-range targeted by the 

screening programme, length of intervals between screens inter alia. This allowed for 

countries to be partitioned according to whether opportunistic screening, fully 

implemented population-based screening, or partially implemented population-based 

screening was in place in the country in 2007. In this chapter countries were 

partitioned into two specific groups: 

i. Population-based programme: “Nationwide population-based screening, 

rollout complete” 

ii. Opportunistic programme: “No programme; non-population-based 

(opportunistic) screening; nationwide population-based screening rollout 

ongoing; nationwide population-based screening planned; nationwide 

population-based screening pilot” 

 

The group which is termed “Opportunistic” also includes countries with incomplete 

population-based screening (such as the Republic of Ireland for breast cancer for 

instance). While this chapter uses data from 2006, screening programmes are 

partitioned according to 2007 data but there is no evidence any country switched 

groups between 2006 and 2007. 

 

Dependent variables in the chapter’s analyses were based upon the following question 

included in the survey:  

“Over the last 12 months, which, if any, of the following tests have you had? 

- Breast examination by X-ray, that is mammography; 

- Cervical smear test, that is a pap smear.” 

 

These two questions were further partitioned into why the individual had a screen if 

they answered Yes to the previous question. 
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i. “Yes, own initiative; 

ii. Yes, doctor’s initiative; 

iii. Yes, screening programme.” 

 

Responses to these questions produced 5,834 (4,070 in opportunistic programmes and 

1,764 in population-based programmes) individuals for cervical cancer screening 

programmes and 2,596 (1,364 in opportunistic programmes and 1,242 in population-

based programmes) individuals for breast cancer screening. Explanatory variables 

were included in the analyses based upon their pertinence to screening utilisation. 

Attempts to include broadly similar variables to those used in Chapter 4 were also 

made. This allowed for information on socioeconomic group, education, age-groups, 

residence in urban or rural area, whether present country was country of birth, marital 

status and self-reported health to be included.
62

 Country specific variables were also 

included as dummy variables for each of the EU-15 countries to control for 

differences across states. A variable partitioning each country into regions was also 

available, which produced 108 unique regions in the EU-15. Analyses were conducted 

with dummy variables for each of these regions in lieu of countries but no discernible 

differences in the results were observed. 

 

Socioeconomic group and years of schooling are used as the main socioeconomic 

characteristics in which to measure inequalities in screening. Five socioeconomic 

groups were constructed using the individual’s current or previous occupation. While 

socioeconomic group in Chapter 4 was calculated at the household level, due to how 

the occupation (and past occupation) question in Eurobarometer 66.2 was asked, the 

individual rather than the head of household is used to construct the socioeconomic 

group in these analyses. A question on highest educational attainment was not 

included in Eurobarometer 66.2 but information relating to years of schooling was. 

Years of schooling was modelled using data on the age an individual finished their 

schooling.
63

 Five specific categories were created which are broadly similar to when 

individuals would be expected to finish primary education, lower secondary, higher 

secondary and third-level lower and higher degrees respectively:  
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 All variables included in the analyses are defined in greater detail in the Appendix. 
63

 4.42% of the overall sample answered that they were still in full-time education, had no full time 

education or don’t know and were excluded from the analysis. 
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i. Individuals who finished their schooling at 22 years or over; 

ii. Individuals who finished between the ages of 19 and 21; 

iii. Individuals who finished between the ages of 17 and 18; 

iv. Individuals who finished between the ages of 15 and 16; 

v. Individuals who finished their schooling at 14 years or less. 

 

A probit regression of participation as a function of the explanatory variables detailed 

was undertaken, with results presented as marginal effects. Wald tests are also 

computed to determine the joint significance of the socioeconomic variables in the 

analyses. Due to the lack of data related to income in the survey no income based 

concentration indices were calculated.
64

 

 

Descriptive tables illustrating the numbers of individuals in each group and in each 

country are available in the Appendix (Table A5.2 – Table A5.3), with separate tables 

for both breast and cervical cancer screening partitioned by opportunistic and 

population-based screening programmes. These tables illustrate that for some groups 

and countries the sample size is small. The small number of observations in each 

country prevents cross-country comparisons to be undertaken. This prevents the 

analyses from analysing what impact the health care system in place may have upon 

utilisation and inequalities in screening. However by combining countries by the 

screening programme in place allows for effective analyses to be undertaken 

 

 

5.3. Results 

Table 5.1 presents the variations in breast cancer screening programmes across EU-15 

countries with respect to the organisation of cancer screening programme 

(opportunistic or population-based – programme type), whether the population-based 

programme was complete or ongoing (rollout status), eligible age within the country 

and interval recommended between screens (von Karsa et al., 2008). Differences in 

the targeted age-range and intervals recommended varied across countries even where 

population-based programmes had been implemented; differences were observed in 

the UK between Britain and Northern Ireland. Consistent with EU descriptions, eight 

                                                           
64

 Concentration indices across socioeconomic group are included in the Appendix but results are not 

discussed in this chapter as comparing inequalities measured by socioeconomic group in this chapter 

and inequalities measured by equivalised income in other chapters does not allow for a consistency in 

results. 
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countries had fully implemented population-based breast cancer screening 

programmes by 2007. Five more countries had incomplete population-based 

programmes but were in the process of implementing these programmes. Two 

countries, Austria and Greece, had only opportunistic programmes in place. 

Differences between Northern Ireland and Britain in terms of age-range targeted are 

taken into account in the analyses. 

 

Table 5.1: Organisation of Breast Cancer Screening Programmes in the EU-15 (2007) 

Breast Cancer Screening Programmes 

Country Programme Type Rollout Status 

in 2007 

Eligible age Interval Period 

(Years) 

Austria Opportunistic - 40+ 2 

Belgium Population-based Complete 50-69 2 

Denmark Population-based Ongoing 50-69 2 

Finland Population-based Complete 50-(59)69* 2 

France Population-based Complete 50-74 2 

Germany Population-based Ongoing 50-69 2 

Greece Opportunistic - 40+ (1)2 

Republic of 

Ireland 

Population-based Ongoing 50-64 2 

Italy Population-based Ongoing 50-69 2 

Luxembourg Population-based Complete 50-69 2 

Netherlands Population-based Complete 50-75 2 

Portugal Population-based Ongoing 45-69 2 

Spain Population-based Complete (45)50-

64(70)* 

2 

Sweden Population-based Complete 40(50)-

(69)70* 

2 

UK (Britain) Population-based Complete 50-70 3 

UK (NI) Population-based Complete 50-64 3 

Source: von Karsa et al., (2008). 
*In Finland, Spain and Sweden variations in eligible ages groups between regions within the country.  

- The EU recommends targeting of women aged 50-69. 

 

Table 5.2 below outlines the variations in cervical cancer screening programmes 

across the EU-15 countries with respect to the organisation of the cancer screening 

programme (opportunistic or population-based – programme type), whether the 

population-based programme was complete, ongoing or not yet been undertaken 

(rollout status), eligible age-range within the country and interval recommended 

between screens (von Karsa et al., 2008). Five countries had implemented population-

based programmes as of 2007. All other countries, except Italy, had yet to begin 

implementing a population-based programme. It is notable that no country had 

implemented a population-based programme since 2003, with all complete 

programmes already in place prior to the EU recommendations. Eight countries had 



  

101 
 

only opportunistic programmes in place. Considerable variations exist across 

countries in terms of age-range targeted and intervals recommended between screens; 

differences between Northern Ireland and Britain in terms of age-group targeted are 

also evident and taken into account in the analyses. 

 

Table 5.2: Organisation of Cervical Cancer Screening Programmes in the EU-15 (2007) 

Source: von Karsa et al., (2008). 
*In Finland, France and Spain variations in eligible ages groups between regions within the country.  

- The EU recommends targeting of women not before the age of 20 and not later than the age of 30. 

 

Table 5.3 presents utilisation rates of breast cancer screening in the preceding 12 

months across the EU-15 in 2006. The table is partitioned between fully implemented 

population-based cancer screening programmes and opportunistic screening 

programmes. Overall utilisation rates are greater than those observed in Chapter 4 

which may be due to how the surveys sampled people. This may also reflect the 

Eurobarometer being less accurate in calculating utilisation in a given period. If this is 

the case then policymakers should use caution when interpreting utilisation figures 

from this survey.  

 

Utilisation was higher in countries with population-based screening (61.72% versus 

52.82% for opportunistic screening). Little difference is observed across 

socioeconomic groups in countries with population-based screening. But in the 

Cervical Cancer Screening Programmes 

Country Programme Type Rollout Status 

in 2007 

Eligible age Interval 

Period 

(Years) 

Austria Opportunistic - 18+ 1 

Belgium Opportunistic - 25-64 3 

Denmark Population-based Complete 23-59 3&5 

Finland Population-based Complete (25)30-60(65)* 5 

France Opportunistic - (20)25-65* 3 

Germany Opportunistic - 20+ 1 

Greece Opportunistic - 20+ 1 

Republic of 

Ireland 

Opportunistic - 25-60 3&5 

Italy Population-based Ongoing 25-64 3 

Luxembourg Opportunistic - 15+ 1 

Netherlands Population-based Complete 30-60 5 

Portugal Opportunistic - 25-64 3 

Spain Opportunistic - (18)30(35)-

59(65)* 

3 or 5 

Sweden Population-based Complete 23-60 3&5 

UK ( Britain) Population-based Complete 25-70 3&5 

UK (NI) Population-based Complete 20-64 3&5 
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opportunistic group, 65.29% of individuals had screened in the highest socioeconomic 

group compared to 51%-52% in the other socioeconomic groups. Little difference in 

utilisation was observed across education groups in countries with population-based 

screening, while noteworthy for opportunistic screening; those in the highest 

education groups had the lowest utilisation (41.98%). Women who were married were 

more likely to have screened in population-based countries (65.53% versus 54.65%) 

and opportunistic countries (55.73% versus 47.77%). Results for individual countries 

are included in the Appendix (Table A5.4). 

  

Table 5.3: Percentage Utilisation of Breast Cancer Screening in the EU-15 (2006) 

in the Preceding 12 Months 

 Opportunistic Population-based 

Observations 1,364 1,242 

Overall 52.82% 61.72% 

Age Group   

Age 40-44 62.50 - 

Age 45-49 85.11 - 

Age 50-54 60.91 63.22 

Age 55-59 52.66 64.66 

Age 60-64 47.85 59.43 

Age 65+ 41.09 58.87 

Socioeconomic Group   

Socioeconomic Group 1 (Highest) 65.29 62.20 

Socioeconomic Group 2 51.01 65.13 

Socioeconomic Group 3 51.43 59.41 

Socioeconomic Group 4 51.85 61.54 

Socioeconomic Group 5 (Lowest) 51.93 59.89 

Educational Attainment   

22 years of schooling or more 41.98 63.72 

19-21 57.76 69.61 

17-18 57.53 60.24 

15-16 51.02 55.23 

14 or less 54.35 65.94 

Marital Status   

Single 47.77 54.65 

Married or Cohabitating 55.73 65.53 

Self-Reported Health   

Fair, Bad or Very Bad 52.16 57.65 

Very Good or Good 52.52 61.46 

Rural Urban   

Rural 52.39 67.12 

Urban 53.17 58.04 

Born in Country   

Yes 52.63 61.10 

No 58.49 68.27 
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Table 5.4 presents utilisation rates for cervical cancer screening in the preceding 12 

months across EU-15 countries in 2006. The table is partitioned across fully 

implemented population-based cancer screening and opportunistic screening 

programmes. In contrast to breast cancer screening, utilisation was greater in 

countries with opportunistic screening (56.24% versus 41.72% in population-based 

programmes). While no inequality was observed across socioeconomic groups (SG) 

in countries with population-based screening, large inequalities were observed in 

countries with opportunistic screening (62.32% in SG1 versus 52.53% in SG5). 

Larger differences in utilisation were observed for both types of screening programme 

with regards to years of schooling. Married women were more likely to screen in both 

programmes. Results for individual countries are included in the Appendix (Table 

A5.5). Utilisation rates are again greater than those observed in Chapter 4 and as 

mentioned in the previous paragraph, some caution should be used when interpreting 

utilisation rates from the Eurobarometer data used here. 
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Table 5.4: Percentage Utilisation of Cervical Cancer Screening in the EU-15 

(2006) in the Preceding 12 Months 

 Opportunistic Population-based 

Observations 4,070 1,764 

Overall 56.24 41.72% 

Age Group   

Age 15-19 20.00 - 

Age 20-24 58.87 40.00 

Age 25-29 54.96 45.79 

Age 30-34 57.51 48.89 

Age 35-39 60.00 49.21 

Age 40-44 60.32 47.84 

Age 45-49 61.18 43.89 

Age 50-54 59.25 38.62 

Age 55-59 57.05 30.83 

Age 60-64 51.77 33.33 

Age 65+ 34.63 15.38 

Socioeconomic Group   

Socioeconomic Group 1 (Highest) 62.32 39.01 

Socioeconomic Group 2 63.14 44.48 

Socioeconomic Group 3 59.54 37.00 

Socioeconomic Group 4 48.00 41.30 

Socioeconomic Group 5 (Lowest) 52.53 42.78 

Educational Attainment   

22 years of schooling or more 65.69 46.26 

19-21 62.71 44.11 

17-18 56.22 37.98 

15-16 56.62 36.41 

14 or less 45.10 25.00 

Marital Status   

Single 51.08 38.09 

Married or Cohabitating 59.43 44.83 

Self-Reported Health   

Fair, Bad or Very Bad 48.20 36.56 

Very Good or Good 58.15 43.19 

Rural Urban   

Rural 59.44 41.34 

Urban 54.54 41.97 

Born in Country   

Yes 56.16 41.78 

No 57.36 40.00 

 

In Eurobarometer 66.2, respondents who stated they had screened were presented 

with three options for why they undertook the screen; own initiative, doctor’s 

initiative or screening programme. Table 5.5 below clearly shows that in countries 

with population-based programmes the role of the individual and doctor in the 

screening decision is less evident than in countries where an opportunistic programme 
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is in place. In countries with population-based screening, the screening programme 

was a large reason why the individual undertook screening. For cervical cancer 

screening, 38.89% were screened due to a screening programme in comparison to just 

15.84% in countries with an opportunistic programme. In countries with population-

based breast cancer screening programmes, 56.74% of women who screened, had a 

screen due to the screening programme in place, in comparison to 21.53% in countries 

with opportunistic screening.  

 

The percentage of those who screened according to their own initiative is also greater 

in countries with opportunistic screening (34.16% versus 14.38% for breast cancer 

screening and 38.47% versus 20.62% for cervical cancer screening). These results 

signify that the decisions to screen may be less dependent on the interests of the 

individual, whether in knowledge about the screen, or ability to organise a screen, 

than in opportunistic programmes. The results follow the intuitive framework in 

Chapter 2 which highlighted that within opportunistic programmes, screening occurs 

to a large extent through an individual’s own initiative. Additionally, doctors have a 

large impact upon the decision to screen and this impact could to a large extent 

produce over-screening through supplier induced demand, especially where 

opportunistic screening exists. 

 

Table 5.5: Reason Given for Cancer Screen in the EU-15 (2006) 

 Breast Cancer Screening Cervical Cancer Screening 

 Opportunistic  Population-

based  

Opportunistic  Population-

based  

Own Initiative 34.16% 14.38% 38.47% 20.62% 

Doctor’s 

Initiative 
44.31% 28.88% 45.69% 40.49% 

Screening 

Programme 
21.53% 56.74% 15.84% 38.89% 

Total 100% 100% 100% 100% 
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Table 5.6 presents the marginal effects (ME) following probit regressions of breast 

cancer screening in the preceding 12 months. These results demonstrate that with 

regards to breast cancer screening no significant inequalities are observed across 

either opportunistic or population-based screening programmes. The lack of 

differences across socio-demographic groups may to some extent be due to the small 

sample sizes in some groups and countries. Marital status (ME=0.101***), which 

may indicate pester power on behalf of others in the family or taking the utility of 

their spouse or family into account when making the decision to screen, was 

correlated with screening utilisation in population-based programmes. Living in an 

urban community (ME=-0.081***) was also correlated with lower utilisation of 

screening in the population-based programme countries. While the majority of the 

countries without fully implemented population-based programmes were at some 

point in the process of implementing them, Austria and Greece had purely 

opportunistic screening in place. Country-level dummy variables were controlled for 

in the analysis and the results for all countries are presented in the Appendix. 
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Table 5.6: Probit Regression of Breast Cancer Screening in the EU-15 (2006) in the 

Preceding 12 Months: Results Presented as Marginal Effects 

 Opportunistic Population-based 

Observations 1,277 1,086 

Age Group   

Age 40-44 -0.082 

(0.089) 

- 

Age 45-49 0.180* 

(0.090) 

- 

Age 50-54 0.079 

(0.040) 

-0.012 

(0.040) 

Age 55-59 Base Base 

Age 60-64 -0.049 

(0.043) 

-0.032 

(0.043) 

Age 65+ -0.130*** 

(0.046) 

-0.137*** 

(0.050) 

Socioeconomic Group   

Socioeconomic Group 1 (Highest) Base Base 

Socioeconomic Group 2 -0.057 

(0.060) 

-0.006 

(0.057) 

Socioeconomic Group 3 -0.088 

(0.061) 

-0.067 

(0.061) 

Socioeconomic Group 4 -0.049 

(0.062) 

-0.019 

(0.065) 

Socioeconomic Group 5 (Lowest) -0.091 

(0.060) 

-0.076 

(0.059) 

Educational Attainment   

22 years of schooling or more Base Base 

19-21 0.024 

(0.061) 

0.067 

(0.051) 

17-18 -0.029 

(0.057) 

0.010 

(0.052) 

15-16 -0.091 

(0.060) 

-0.002 

(0.053) 

14 or less -0.049 

(0.061) 

0.106* 

(0.056) 

Marital Status   

Single Base Base 

Married or Cohabitating 0.046 

(0.031) 

0.101*** 

(0.034) 

Rural Urban   

Rural Base Base 

Urban 0.028 

(0.032) 

-0.081*** 

(0.031) 

Born in Country   

Yes 0.015 

(0.081) 

-0.013 

(0.056) 

No Base Base 

Wald Test   

Socioeconomic Group Chi2=3.21 

P =0.523 

Chi2=3.85 

P = 0.427 

Educational Attainment Chi2=4.45 

P = 0.348 

Chi2=6.70 

P = 0.152 
Standard errors in parentheses. 

* 90% statistical significance; ** 95% statistical significance; *** 99% statistical significance 
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While little socioeconomic inequality is observed for breast cancer screening in Table 

5.6, this is not the case for cervical cancer screening. To some extent this may be due 

to the sample size being larger for the cervical cancer screening sample. In countries 

operating opportunistic or incomplete population-based programmes, significant 

socioeconomic inequalities are observed in Table 5.7 below. A statistically significant 

positive relationship is observed between socioeconomic group (SG) and screening 

utilisation both independently (ME=-0.060* for SG4 and ME=-0.060** for SG5) and 

jointly (Wald test SG: Chi2=9.77, p-value=0.044). This same inequality is not 

observed for countries with population-based programmes in place. 

 

No difference is observed across years of schooling in the population-based group; a 

significant positive correlation is observed with years of schooling and screening in 

the opportunistic group. Compared to women with 22 years or more of schooling (the 

equivalent of a degree), those in the 17-18 (ME=-0.092***), 15-16 (ME=-0.095***) 

and 14 years or less of education (ME=-0.109***) groups had much lower 

probabilities of having a cervical cancer screen in the preceding 12 months. This 

result is further enhanced with the Wald test for joint significance showing a large 

inequality (Wald test education: Chi2=18.82, p-value=0.001). Marital status is 

positively correlated with utilisation with those married having an 8.6-8.8 percentage 

point greater probability of screening across both groups. This result again may 

indicate pressure from a spouse to screen or attempting to maximise utility at the 

household level when deciding to screen. 
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Table 5.7: Probit Regression of Cervical Cancer Screening in the EU-15 (2006) in the 

Preceding 12 Months: Results Presented as Marginal Effects 

 Opportunistic Population-based 

Observations 3,684 1,591 

Age Group   

Age 15-19 -0.207 

(0.227) 

- 

Age 20-24 -0.053 

(0.066) 

-0.161 

(0.118) 

Age 25-29 -0.057 

(0.040) 

0.198*** 

(0.066) 

Age 30-34 -0.029 

(0.037) 

0.189*** 

(0.050) 

Age 35-39 0.000 

(0.034) 

0.178*** 

(0.047) 

Age 40-44 0.007 

(0.034) 

0.166*** 

(0.047) 

Age 45-49 0.016 

(0.034) 

0.164*** 

(0.049) 

Age 50-54 0.025 

(0.035) 

0.052 

(0.048) 

Age 55-59 Base Base 

Age 60-64 -0.093** 

(0.039) 

0.060 

(0.064) 

Age 65+ -0.192*** 

(0.047) 

-0.151 

(0.084) 

Socioeconomic Group   

Socioeconomic Group 1 (Highest) Base Base 

Socioeconomic Group 2 -0.004 

(0.033) 

0.052 

(0.045) 

Socioeconomic Group 3 -0.003 

(0.033) 

0.011 

(0.049) 

Socioeconomic Group 4 -0.063* 

(0.036) 

0.080 

(0.055) 

Socioeconomic Group 5 (Lowest) -0.060** 

(0.031) 

0.078 

(0.052) 

Educational Attainment   

22 years of schooling or more Base Base 

19-21 -0.019 

(0.030) 

0.009 

(0.037) 

17-18 -0.092*** 

(0.029) 

-0.063 

(0.039) 

15-16 -0.095*** 

(0.032) 

-0.068 

(0.042) 

14 or less -0.109*** 

(0.034) 

-0.122 

(0.074) 

Marital Status   

Single Base Base 

Married or Cohabitating 0.086*** 

(0.018) 

0.088*** 

(0.026) 

Rural Urban   

Rural Base Base 

Urban -0.049*** 

(0.018) 

0.008 

(0.028) 
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Born in Country   

Yes 0.042 

(0.032) 

0.034 

(0.058) 

No Base Base 

Wald Test   

Socioeconomic Group Chi2=9.77 

P =0.044 

Chi2=4.58 

P = 0.333 

Educational Attainment Chi2=18.82 

P = 0.001 

Chi2=6.23 

P = 0.183 
Standard errors in parentheses. 

* 90% statistical significance; ** 95% statistical significance; *** 99% statistical significance 

 

 

5.4. Discussion 

While no socioeconomic inequality is observed for breast cancer screening in the EU-

15, a significant socioeconomic gradient is evident for cervical cancer screening 

where opportunistic or incomplete population-based screening exists. Results follow 

very closely to those observed in Chapter 4 with regards to cervical cancer screening 

inequalities. In countries which had failed to implement population-based screening at 

the time of the survey for cervical cancer, inequalities were observed across both 

socioeconomic group and years of schooling even after controlling for a range of 

other socio-demographic characteristics. In countries which had fully implemented 

population-based cervical cancer screening programmes, no socioeconomic inequality 

was observed. The lack of equality and the potential of over-screening amongst more 

affluent groups as evidenced both in this chapter and the previous chapter in 

opportunistic screening may serve to compromise the cost-effectiveness of the 

programme. Screening may take place at shorter than appropriate time intervals while 

presenting a headline utilisation figure that conceals low utilisation rate among 

particular groups. 

 

Population-based programmes, such as those recommended by the European Union, 

have been shown to have many benefits. These programmes are more easily 

monitored; systematically evaluated, employ a greater amount of evidence-based 

policy, and have been shown to be far more cost-effective than opportunistic 

programmes (van Ballegooijen et al., 2000; Miles et al., 2004; Arbyn et al., 2010; 

Habbema et al., 2012). Recent evidence suggests that countries that introduced 

population-based cancer screening programmes are also those that have witnessed the 
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largest declines in mortality, especially for cervical cancer (Comber and Gavin, 2004; 

Pacelli et al., 2013). Allied to all these benefits, this chapter demonstrates that 

population-based programmes may also avoid variations in participation related to 

socioeconomic variables especially when mortality rates are higher amongst lower 

socioeconomic groups. The lower inequalities in cancer screening within population-

based programmes may subsequently help to reduce inequalities in survival and 

mortality from cancer (Baker and Middleton, 2003; Puliti et al., 2012). The 

socioeconomic gradient for cervical cancer screening amongst countries with 

opportunistic screening programmes (but not population-based programmes) is very 

similar to the findings of Palència et al., (2010). This is noteworthy and potentially a 

very worrying result. Women in lower socioeconomic groups exhibit far higher 

incidences of cervical cancer (Kahn et al., 2007) and mortality is also twice as high 

amongst  for lower socioeconomic women (Shack et al., 2009; Trent Cancer Registry, 

2012). 

 

Table 5.5 presents unique results in relation to the reasons underpinning a woman’s 

decision to screen which may be impacting upon the socioeconomic inequalities 

observed. While it is likely that the three options given are not the only factors 

influencing a woman’s decision to screen, the choice of options given should still be 

considered. Within opportunistic programmes, screening was far more likely to be 

determined by the individual’s own initiative. Screening of one’s own initiative is 

likely to be impacted by the ability to acquire and process information, which will be 

greater for those with higher education (Kenkel, 1991 and 1994). Those within higher 

socioeconomic groups may also have a greater probability of screening in this context 

as they may be more likely to have peers who have screened. A greater level of 

societal pressure or conformity to screen may also exist in more affluent groups. 

Those of a more ‘worried well’ disposition may have a greater probability of 

screening when screening is undertaken through an individual’s own initiative. Belkar 

et al., (2006) have shown significant variations in awareness or knowledge of cervical 

cancer screening exists across socioeconomic groups, with 7% of those in the lowest 

socioeconomic group unaware of the screen (less than 1% of those in the highest 

socioeconomic group were unaware of the screen). In this context, screening by one’s 

own initiative is likely to be highly skewed towards higher socioeconomic groups. 

Where a population-based programme is in place, the individual has been shown to be 
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far more likely to screen due to the programme in place. As population-based 

programmes put a greater emphasis on reducing the harms of screening (false-

positives, overdiagnosis) and the longer interval between the screens, the lower 

probability of harms afforded by these programmes may also reduce much of the 

disutility of the screen. Allied to lack of knowledge with regards to screening in 

opportunistic programmes, asymmetric information may also exist. As such, the role 

played by doctors will be greater within opportunistic programmes thereby potentially 

leading to greater utilisation, which can often be characterised as over-screening. For 

breast cancer screening in particular, the results show that doctor’s initiative was the 

biggest influence on utilisation.  

 

The differences in cancer screening programmes observed above, mean that while the 

net expected benefit of the screen for individuals in higher socioeconomic groups may 

increase or decrease if a population-based programme is implemented, these 

programmes are likely to increase the net expected benefit of screening for individuals 

in lower socioeconomic groups, leading to a reduction in, or dissipation of, 

inequalities in screening. 

 

With regards to differences across cancers, there was a seemingly slower 

implementation of population-based cervical cancer screening programmes in 

comparison to breast cancer screening. While only two countries in the study had 

purely opportunistic screening for breast cancer, over half of the EU-15 countries had 

not yet begun to implement screening programmes for cervical cancer. The greater 

emphasis placed upon the implementation of population-based breast cancer 

screening, may help to explain the lack of socioeconomic inequality within the group 

which was characterised as opportunistic. The differences in the implementation of 

organised programmes across cancers suggest that differences in utilisation related to 

socioeconomic status are likely to persist at least in the short term for cervical cancer 

screening in Europe.  

 

A greater social stigma also exists with regards to cervical cancer due to the fact that 

HPV, a sexually transmitted disease, is the leading cause of the cancer (Kahn et al., 

2007). Increased utilisation of screening may help to reduce the social stigma of 

screening for cervical cancer. Furthermore, population-based programmes may help 
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to reduce the social stigma of screening for this disease by providing knowledge of 

both the cancer and the screening test and initiating and organising the screen on the 

women’s’ behalf. This may help to reduce the embarrassment and negative 

connotations of both the disease and the screen. However, due to the slower 

implementation of population-based programmes and the stigma associated with 

cervical cancer, inequalities in cervical cancer screening may not dissipate for some 

time and as a consequence affect mortality reductions from the disease. 

 

In terms of Eurobarometer 66.2 as a source of data, due to the small sample size for 

each country, this prevented a more nuanced cross-country comparison and also did 

not allow for the health care system in each country to be taken into account when 

conducting the analyses or interpreting the results. In both Table 5.3 and Table 5.4 

utilisation rates for cancer screening in the previous 12 months are larger than those 

observed in other studies and in Chapter 4 (and Chapter 6 and Chapter 7 later). This 

may indicate that using the Eurobarometer data to measure utilisation rates in cancer 

screening may not be an accurate approach for researchers and policymakers to take. 

As Eurobarometer is a main source of health information in Europe from a 

policymaker perspective, some caution should be taken in interpreting utilisation 

results in this context. However, as these analyses focus upon how utilisation differs 

across groups, rather than focusing on what the actual utilisation is, this may be less 

of a concern for this chapter 

 

 

5.5. Conclusion 

This chapter found that population-based screening programmes within the EU-15 do 

not exhibit significant differences in screening participation based upon 

socioeconomic status. However, significant socioeconomic inequalities exist in 

opportunistic programmes, at least for cervical cancer. Population-based programmes 

may allow for greater equality in respect of screening and associated benefits 

compared with opportunistic programmes. Further research on the nature of the 

barriers to screening utilisation and how best these might be overcome, may facilitate 

the development of more appropriate policy responses within programmes to address 

the socioeconomic gradient evidenced here. Whether utilisation for those in lower 
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socioeconomic groups would be better encouraged through education, financial 

incentives or greater persistence on the part of programmes when inviting individuals 

to screens is beyond the scope of this study. However, that compliance with EU 

recommendations relating to population-based screening in breast and cervical should 

be a large focus by health authorities in the EU to help reduce or eliminate 

socioeconomic inequalities in participation and thereby reduce inequalities in 

morbidity and mortality does seem clear. But some caution should be noted. The slow 

roll-out of population-based cervical cancer screening programmes, the large 

inequalities already observed in screening utilisation in opportunistic programmes and 

the negative connotations of the disease may present challenges in reducing 

inequalities in screening and mortality from the disease. 
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6. Cancer Screening In The Republic Of Ireland: 

Analyses Of Socioeconomic Inequality In Utilisation 

 

6.1. Introduction 

The mixed public-private health care system that operates in the Republic of Ireland 

provides a complex environment within which services are delivered and accessed. 

Individuals interact with the health system differently depending upon whether they 

possess public or private health insurance. Within the Irish system, those without 

access to public health insurance (commonly referred to as a medical card) require an 

out-of-pocket payment for visiting primary care physicians and for hospital in-patient 

stays (approximately €60 per physician visit or €75 per in-patient night) as well as the 

full costs of prescription medications (HSE, 2009). Entitlement to a medical card is 

determined by income, long term illness and unemployment status. Entitlement at the 

time of this study to a medical card was means-tested in all individuals under 70 years 

of age but was universal in those 70 and older since 2001.
65

 Beginning in 2008, all 

those aged 70 and over are now also means tested, though qualifying limits are twice 

that of the general population.  

 

Most hospitals in the Republic of Ireland, including public hospitals offer private care 

and at any stage, patients can transfer from public to private care. In 2007, when data 

used in these analyses was collected, approximately 30% of the population had a 

medical card and just under half had private health insurance (Wiley, 2005). Since 

then, medical card rates have increased significantly and 40% of the population now 

have a medical card (DOHC, 2013),
66

 while 43% of individuals now possess private 

health insurance (DOHC, 2013). Harmon and Nolan (2001) have shown that the 

reduction in waiting time for care and perceived better care, are the main determinants 

underpinning the decision to purchase private health insurance. It is noteworthy that 
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 As of February 2014, a married couple with 2 children under the age of 16 will qualify for a medical 

card if their household income is under €342 per week, which is approximately half the average 

industrial wage. 
66

 52% of those over 50 years of age possessing a medical card (McNamara et al., 2013). 
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some individuals have access to both a medical card and supplementary private health 

insurance, specifically those over 70 years of age.
67

 

 

The nature of the mixed public-private health care system may help to instigate or 

exacerbate socioeconomic inequalities for health care utilisation in the Republic of 

Ireland. Previous work using concentration indices has demonstrated a pro-poor 

pattern of utilisation with respect to primary care services in Republic of Ireland 

(Layte and Nolan, 2004). This may be explained by the fact that the poorest section of 

the population (and those aged 70 and over) hold medical cards and have greater need 

to interact with primary care due to higher illness and morbidity rates in poorer groups 

(Nolan, 2007). By contrast pro-rich patterns of utilisation have been observed with 

respect to secondary specialist health care and hospital care in Ireland and that private 

health insurance is a large factor in pro-rich inequalities observed (Layte and Nolan, 

2004; van Doorslaer et al., 2004; Layte and Wiley, 2007). In secondary care, waiting 

lists in the public system exist (Wiley, 2005),
68

 and possible out-of-pocket payments 

may be a deterrent for some individuals, especially those without any insurance. 

 

The concentration index as used in Chapter 4 and explained in detail in Chapter 3 

calculates inequality in health care utilisation. An important component of the 

concentration index is the ability it has to be further decomposed across other 

socioeconomic and socio-demographic variables where the opportunity arises. This 

approach is explained in detail in Chapter 3 also. Decomposition analyses of social 

inequalities in other contexts have shown that much of the inequality in the utilisation 

of specialist services may relate to the operation of mixed public-private health care 

wherein possession of insurance or private payments may afford faster access to care, 

especially where waiting lists exist in the public system (van Doorslaer et al., 2004; 

Layte and Wiley, 2007). Possession of private health insurance, however, may impact 

not only on the decision to access services to which differential entitlements exist but 

because of the integrated nature of health care they may also impact on the decision to 

access services where entitlements are supposedly the same. For example, with 

respect to cancer screening, in as much as the value of a screen is conditional on 
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 8.4% of the overall SLÁN sample had dual coverage. In the analyses these individuals are included 

as privately insured. 
68

 In part due to 20% of public hospitals’ capacity being reserved for private patients. 
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subsequent access to diagnostic (colonoscopies for colorectal cancer and colposcopies 

for cervical cancer for instance) and treatment services, the absence of insurance 

(particularly private health insurance) may attenuate the benefits of screening for 

those without insurance even where the screen itself is publically funded.
69

 

Individuals who are risk averse are more likely to purchase insurance (Friedman, 

1974; Cochrane, 1995), and this is important with respect to cancer screening as more 

risk averse individuals are shown to have higher utilisation of screening (Picone et al., 

2004). Individuals who possess a ‘taste for health’ or who have a higher stock of 

human capital may be more likely to purchase private health insurance and also have 

higher utilisation of screening (Kenkel, 1994). Alternatively, not having private health 

insurance may be seen as a barrier to undertaking cancer screening as slower access to 

treatment may exist, which may also require large out-of-pocket payments. Research 

from Ireland (Burns et al., 2012a) and other health care systems, which are similar to 

the Irish system in which access to services relate to possession of private health 

insurance, has identified private health insurance as one of the main determinants of 

cancer screening utilisation (Swan et al., 2010, Weber et al., 2008).  

 

In the Republic of Ireland only for breast cancer was a publically funded population-

based programme operational in line with European Union recommendations, but this 

programme had not been fully implemented in 2007 (von Karsa, et al., 2008). A 

population-based cervical cancer screening programme was established in late 2008, 

and as such had not yet been fully rolled out at the time of the survey. In this context, 

and allied to the lack of data, it is perhaps unsurprising that there has been a paucity of 

research regarding cancer screening utilisation in the Republic of Ireland or variations 

in utilisation across socio-demographic groups. A population-based programme for 

colorectal cancer screening is currently being rolled-out but at the time of these 

analyses, screening for both colorectal cancer and prostate cancer was opportunistic.  

 

This chapter examines the extent of socioeconomic inequality across a number of 

cancer screening services available in the Republic of Ireland using concentration 

indices and decomposition analyses. Concentration indices are calculated for breast, 

cervical, prostate and colorectal cancer screening and these indices are decomposed to 

                                                           
69

 Additionally those who are uninsured often pay for treatment, €75 per chemotherapy session for 

example. Sharp and Timmons (2010) also highlight that costs for uninsured cancer patients are high. 
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determine the main factors which are driving inequality in Ireland. A specific focus 

will be placed on the role of private health insurance in driving cancer screening 

inequalities. While the focus of the chapter is on the Irish experience in respect of 

cancer screening, the insights with respect to use of specialist services such as cancer 

screening are pertinent to health care services and systems generally where 

entitlements vary and Europe more generally where a mix of population-based 

programmes and opportunistic programmes exist both within and between countries. 

 

 

6.2. Methods 

6.2.1. Data 

Data were extracted from the Survey of Lifestyle, Attitudes and Nutrition (SLÁN) 

2007. This is a large representative, cross-sectional survey of health and wellbeing 

conducted using face-to-face interviews with 10,364 individuals aged 18 years or 

older in the Republic of Ireland. Individual-level data were collected on a range of 

issues, including for the first time in a nationally representative survey in the Republic 

of Ireland, data on utilisation of breast, prostate, colorectal and cervical cancer 

screening in the preceding 12 months. In SLÁN respondents were asked: 

“In the last 12 months, have you been screened or tested for any of the 

following? 

 

i. Colon cancer or Bowel Cancer; 

ii. (Women) Breast cancer – mammogram; 

iii. (Women) Cervical cancer; 

iv. (Men) Prostate cancer.” 

 

Details of the dataset are discussed in greater detail in Morgan et al., (2008) and Ward 

et al., (2009). Included in the dataset are a range of variables that allow for a detailed 

socio-demographic characterisation of the respondent to be constructed. Data on 

1,256 women aged 50-64, (the age-range targeted by the national breast cancer 

screening programme) and 3,717 women aged 25-60 (the age-range targeted by the 

national cervical programme) were extracted. Data on 3,160 (1,394 men and 1,766 

women) individuals aged 50-74 and 1,455 men aged 50-74 were extracted with 

respect to colorectal and prostate cancer screening respectively. While a population-

based screening programme was established in 2013 for colorectal cancer, it initially 
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was only included for people aged 60-69 but it is planned to be expanded to 

individuals aged 50-74 in the future and this is the age-range specified to reflect those 

used in other programmes or recommended by the EU (European Union, 2003). No 

population-based screening programmes exist for prostate cancer in Europe, but the 

age-range specified reflects those used in other studies (Schröder et al., 2012).
70

 

 

6.2.2. Concentration Indices 

As stated in Chapter 4, concentration indices were undertaken with equivalised 

household income used as the ranking variable to produce the fractional rank.
71

 

Household income was recorded as 25 categories and to compute the income variable, 

category mid-point was used as the income level for each of the 25 categories. The 

use of category mid-point and an equivalence scale allows for within group variation 

thus mitigating any underestimation in the resultant concentration indices (Chen et al., 

2009). The concentration index is presented as equation 6.1: 

 

   
 

  
∑    

 

   

     (6.1) 

 

As these analyses investigate whether an individual had a cancer screen in the 

previous 12 months (a binary variable), normalisation of the concentration indices is 

undertaken using the Wagstaff index (Wagstaff 2005).
72

 The Wagstaff index is 

expressed as equation 6.2: 

 

    
  

   
 (6.2) 

 

A detailed description of the concentration index can be found in Chapter 3. 

 

 

 

                                                           
70

 Note: Effectiveness in this study was only found for men aged 55-69. 
71

 Equivalence scale equal to the square root of number of individuals in the household. 
72

 Normalisation results of the concentration indices using methods put forth by Erreygers (2009) were 

also undertaken, with results similar to those produced using Wagstaff (2005) methods. Results are 

available in the Appendix. 
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6.2.3. Decomposition 

While concentration indices compute inequality in utilisation using one 

socioeconomic variable, namely equivalised household income in this thesis, the 

index can also be decomposed to estimate the impact of other socio-demographic or 

socioeconomic determinants on inequality such as education and private health 

insurance. This allows for a clearer identification of the actual demographic variables 

which may be driving any observed inequality. This ability to decompose 

concentration indices is another benefit of using concentration indices to measure 

inequalities on top of those described by Wagstaff et al., (1991). Decomposition 

analyses are explained in detail in Section 3.5 in Chapter 3. 

 

Decomposition analyses of the overall inequality partitions, or unpacks, total 

inequality into the specific inequalities observed by each individual 

determinants/explanatory variable used in the analyses. This unpacking mechanism 

permits a clearer identification of possible policy instruments which could be used to 

reduce inequalities (van Doorslaer et al., 2004). Determinants are included in the 

decomposition based upon their potential relationship with the cancer screen and their 

potential relationship with the socioeconomic ranking variable. Determinants included 

in these analyses are equivalised household income (which is included as quintiles in 

the descriptive statistics and logarithmic form in the decomposition), household 

socioeconomic group (based on current or past occupation of the head of household), 

geographic region, age-group, marital status, self-reported health and possession of 

private health insurance. Those with medical cards or who have neither a medical card 

nor private health insurance were grouped together allowing for a binary variable to 

be constructed as to whether an individual possessed private health insurance or not. 

Insurance status is included in this form to gain a more accurate representation of the 

impact of private health insurance on screening utilisation and inequalities in 

screening. A more detailed explanation of all these variables can be found in the 

Appendix. Descriptive tables illustrating the numbers of individuals in each group are 

available in the Appendix (Table A6.1 – Table A6.4), with separate tables for each 

cancer screen. 
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Within the decomposition analyses a determinant will have no impact upon inequality 

if it is not correlated with the dependent variable and/or the socioeconomic ranking 

variable. This allows for decomposition analyses to convey greater information than 

traditional regression analyses. As the likelihood of screening utilisation in this 

chapter is intrinsically a non-linear relationship (did an individual have a screen in the 

previous 12 months or not) analyses are undertaken using a generalised linear model 

(GLM) with binomial family and probit link.
73

 Results are presented as average 

partial effects following a similar procedure undertaken previously for a non-linear 

decomposition analysis (van Doorslaer et al., 2004). To calculate average partial 

effects, firstly partial effects are calculated for each individual using their actual 

values for the determinant and these are averaged across individuals.
74

 GLM is used 

instead of a traditional probit model as it allows for similar results as the probit model 

to be computed. It additionally has been shown to allow for a consistency of results 

for groups of dummy variables, regardless of the base category chosen 

(Yiengprugsawan et al., 2010; Walsh and Cullinan, 2014). The regression that is 

undertaken is presented in equation 6.3: 

 

      ∑        
 

 (6.3) 

 

In this equation,   , is the average partial effect of the each determinant (k) and    is 

the regression error term. Both the average partial effects and the error term which 

were computed in the regression are then substituted into the decomposition, with the 

Wagstaff index being decomposed as the dependent variable is binary: 

 

    ∑(
   ̅ 
 
)    

   
 

 

 (6.4) 

 

The decomposition is made up of two main parts. The first part, ∑ (
   ̅ 

 
)    , 

presents the predicted concentration index. This is the proportion of the inequality 
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 Decompositions using linear dependent models and traditional probit models were also computed. 

Results were not materially different. 
74

 This contrasts with marginal effects which are calculated at the sample mean values of the 

explanatory variables. 



  

122 
 

from the actual concentration index (in this case it is the Wagstaff Index,    ) that is 

explainable by the determinants included in the decomposition. The predicted 

concentration index is made up of the average partial effect for each determinant,   , 

multiplied by the mean of each determinant,  ̅ , and divided by the mean of the 

dependent variable, µ. This 
   ̅ 

 
 term represents the elasticity of the dependent 

variable with respect to the determinant k. The second term relates to the 

concentration indices calculated for each determinant with respect to the ranking 

variable,    .
75

 Multiplying the elasticity term and the concentration index term 

produces the contribution of each determinant, (
   ̅ 

 
)    , to the overall inequality 

and these contributions can be both positive and negative. To determine the 

percentage contributed by each determinant, the contribution is divided by the 

concentration (Wagstaff) index and multiplied by 100, ([(
   ̅ 

 
)      ⁄ ]     ) . 

Within the decomposition analysis a determinant can contribute to inequality though 

its own concentration index,     , or through its elasticity with respect to the 

dependent variable, 
   ̅ 

 
. If either the determinant’s concentration index or elasticity 

equals zero, the contribution of the determinant to inequality will also equal zero.  

 

The second part of the decomposition regards the residual term, 
   

 
. This residual 

term is the part of the concentration index that is not explained by the predicted 

concentration index and can be expressed as equation 6.5: 

 

   
 
     ∑(

   ̅ 
 
)   

 

 (6.5) 

 

The residual term of the decomposition is made up of the error term, ε, from the 

regression and the distribution of the error term across the fractional ranking variable 

and can be expressed as a generalised concentration index, equation 6.6:  

  

                                                           
75

 Note: For binary variables there is no need to normalise the concentration index for the determinant 

using a Wagstaff index.  
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∑    

 

   

 (6.6) 

 

If the error term from the regression is zero or it is distributed equally across the 

ranking variable the residual term in the decomposition will equal zero and the 

predicted concentration index will equal the actual concentration index. The residual 

term of the decomposition can also be thought of as the part of the concentration 

index that is explained by unobservable heterogeneity (Jones and Lopez-Nicholas, 

2006). 

 

 

6.3. Results 

Table 6.1 shows utilisation rates of cancer screening utilisation in the preceding 12 

months across socio-demographic characteristics in the Republic of Ireland in 2007. 

Overall utilisation of cervical (18.29%) and colorectal (11.64%) cancer screening is 

low even though evidence suggests that screening may significantly reduce mortality 

from these cancers. This may be due to opportunistic screening being in place for 

these cancers. The relatively high utilisation rate of breast cancer screening (33.76%) 

may represent the impact of population-based screening which was being rolled out at 

this time. The relatively high utilisation of prostate cancer screening (29.68%), 

especially amongst those with private health insurance (36.84% versus 20.57%), is 

notable given concerns regarding the value of untargeted and repeat screening for 

prostate cancer (Burns et al., 2012a and 2012b).
76

 The high utilisation of prostate 

cancer screening in Ireland may reflect providers inducing demand, specifically for 

men with private health insurance or for men in the highest income quintile who can 

afford to pay out-of-pocket for the screen. 

 

Individuals in the highest socioeconomic group have greater utilisation compared to 

those in the lowest group for breast (39.66% versus 30.25%), cervical (22.76% versus 

17.78%), colorectal (14.08% versus 5.83%) and prostate (38.21% versus 22%) cancer 

screening. Significant differences are also observed across education groups, except 

                                                           
76

 Burns et al., (2012) utilised concentration indices (Wagstaff indices) in their analyses to measure 

inequalities. However these methods were incorporated after being used in this thesis. 
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for colorectal cancer screening. Utilisation is far greater amongst individuals in the 

richest income quintile compared to poorest quintile for breast (42.72% versus 

27.78%) and prostate (34% versus 18.5%) cancer screening in particular. The largest 

differences in utilisation are observed across private health insurance states. 

Individuals with private health insurance had greater utilisation for breast (37.67% 

versus 27.69% for those without private health insurance), cervical (20.79% versus 

14.66% for those without private health insurance), colorectal (13.43% versus 9.39% 

for those without private health insurance) cancer screening and especially for 

prostate cancer screening, where the largest difference was observed, (36.84% versus 

20.57% for those without private health insurance). 

 

Differences are observed in breast cancer screening across regions, though this may 

be due to the fact that women in the programme were targeted one region at a time. 

No differences are observed across marital status except for prostate cancer (34.64% 

versus 20.63%) which may be explained to an extent by ‘pester power’ or a greater 

social support for men who are married. This may in part also explain the greater 

utilisation of colorectal cancer amongst men (15.09%) compared to women (8.91%). 
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Table 6.1: Percentage Utilisation of Cancer Screening in Preceding 12 Months in 

the Republic of Ireland (2007) 

 Breast  Cervical  Colorectal  Prostate  

Overall 33.76% 18.29% 11.64% 29.68% 

Socioeconomic Group     

Socioeconomic Group 1 

(Highest) 39.66 22.76 14.08 38.21 

Socioeconomic Group 2 34.07 17.81 13.54 33.79 

Socioeconomic Group 3 31.25 16.40 10.39 25.38 

Socioeconomic Group 4 29.49 12.24 10.57 22.38 

Socioeconomic Group 5 

(Lowest) 

30.25 17.78 5.83 22.00 

Education 

Degree or above 

 

40.57 

 

22.76 

 

11.89 

 

37.02 

Diploma 40.32 17.81 13.99 40.49 

Leaving Cert 35.84 16.40 13.99 33.20 

Junior Cert or less 28.90 12.24 10.19 24.10 

Private Health Insurance 

Private Health Insurance 

 

37.67 

 

20.79 

 

13.43 

 

36.84 

No Private Health Insurance 27.69 14.66 9.39 20.57 

Equivalised Household 

Income Quintiles 

    

Income 1 (Lowest) 27.78 15.73 10.47 18.50 

Income 2 28.88 14.16 10.20 24.60 

Income 3 34.97 18.36 10.96 35.11 

Income 4 37.09 18.21 13.07 34.58 

Income 5 (Highest) 42.72 21.90 13.13 34.00 

Marital Status 

Married or Cohabiting 

 

34.73 

 

19.54 

 

12.86 

 

34.64 

Single 31.65 15.73 9.49 20.63 

Region 

Dublin 

 

41.31 

 

17.86 

 

13.10 

 

30.86 

Border 30.99 16.87 7.92 20.75 

Mid-East 55.48 19.75 10.65 19.83 

Midlands 38.24 23.46 19.37 41.05 

Mid-West 18.56 21.22 11.30 25.63 

South East 36.13 18.50 13.48 37.23 

South West 19.81 15.08 8.19 30.00 

West 20.37 14.33 12.50 31.54 

Age Categories 
Age 25-29 

 

- 

 

16.74 

 

- 

 

- 

Age 30-34  - 18.48 - - 

Age 35-39  - 18.89 - - 

Age 40-44  - 17.47 - - 

Age 45-49  - 20.83 - - 

Age 50-54  30.43 19.30 9.13 22.60 

Age 55-59  33.33 15.80 11.01 28.33 

Age 60-64  38.26 - 14.24 33.88 

Age 65-69  - - 11.65 33.33 

Age 70-74  - - 13.06 31.42 

Self-Reported Health 

Very Good or Good 

 

33.01 

 

17.84 

 

10.85 

 

30.66 

Fair, Bad or Very Bad 37.12 23.05 14.43 26.70 

Gender 

Male 

 

- 

 

- 

 

15.09 

 

- 

Female - - 8.91 - 
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Table 6.2 presents inequalities from concentration indices (Wagstaff indices) for 

cancer screening in the preceding 12 months. These indices highlight that significant 

pro-rich inequalities in cancer screening exist across the four cancers explored in this 

chapter. The results highlight that the largest inequality is observed in prostate cancer 

screening (CI=0.169***) which follows what was seen in the descriptive statistics 

above. It is notable that breast cancer screening (CI=0.149***), which was part of a 

publically funded population-based programme (though not fully implemented) at this 

time has a significantly large inequality. Screening for the two cancers which 

exhibited the greatest inequalities in mortality rates (see Chapter 3), cervical and 

colorectal cancer, exhibited inequalities of CI=0.103*** and CI=0.076** 

respectively. These may be the most worrisome results of all, as for these cancers, 

based upon need, a pro-poor inequality may allow for the most efficient use of 

screening resources. 

 

Koolman and van Doorslaer (2004) state that a concentration index of 0.1 has 

significant implications for health policy, and that a large redistribution of the 

dependent variable from the richest half to the poorest half would be needed to 

achieve an index of 0. For three of the cancer screens included in here, concentration 

indices are large and considerable redistribution would be needed to reach parity of 

utilisation across socioeconomic status. In the case of cervical and colorectal cancer 

screening, due to the need being potentially greater for screening in the lowest 

socioeconomic groups, an even greater redistribution may be needed to produce the 

best allocation of resources for these cancer screens. 
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Table 6.2: Concentration Indices (Wagstaff Indices) for Cancer Screening in the Preceding 12 Months in the Republic of Ireland (2007)* 

 Breast Cancer 

Screening 

Cervical Cancer 

Screening 

Colorectal Cancer 

Screening 

Prostate Cancer 

Screening 

Observations* 1,050 3,180 2,692 1,254 

Concentration Index 0.149 0.103 0.076 0.169 

Standard Error 0.037 0.027 0.035 0.035 

P- Value 0.000 0.000 0.030 0.000 

T-Value 4.00 3.84 2.17 4.78 

* Observations are lower than alluded to in the Methods Section as some individuals did not answer the income question. 
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Figure 6.1 illustrates the results of Table 6.2 to allow for a visual comparison of inequalities 

across cancer screens. This figure illustrates that no statistically significant difference is 

observed between screens in the Republic of Ireland and inequalities for all cancer screens are 

within one standard deviation of each other. This implies that regardless of the type of 

screening programme in place, inequalities remain similar across cancer screens. 

 

Figure 6.1: Concentration Indices (Wagstaff Index) for Cancer Screening in the 

Preceding 12 Months in the Republic of Ireland (2007). 95% Confidence Intervals 

 
 

Results from the decomposition of the concentration indices are shown in Table 6.3 – Table 

6.6 below. Results are presented in terms of elasticities (
   ̅ 

 
), determinant concentration 

indices (   ), contributions to inequality (
   ̅ 

 
)     and percentage contributions to inequality 

[(
   ̅ 

 
)      ⁄ ]     . While elasticities and concentration indices are presented, only the 

contributions and percentage contributions are discussed in the results for each table. 
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Table 6.3 presents decomposition results for breast cancer screening. The percentage of the 

inequality of the concentration index (CI=0.149***) explained by the explanatory variables in 

the decomposition is 73.15% (CI predicted=0.109). Overall income (in its logarithmic form) 

contributes more to inequality than any other determinant, explaining 30.35% 

(contribution=0.045) of the inequality observed. The second largest contributor to inequality 

for breast cancer screening is private health insurance (contribution=0.027; 17.78%). This is 

noteworthy since the screening programme in place for breast cancer is publically funded and 

population-based and it may have been expected that having a population-based programme 

in place would have reduced the impact of private health insurance on inequalities in 

utilisation. Being in a lower education group also impacts upon the inequality observed 

(contribution=0.023; 15.30%). Socioeconomic group and marital status explain little of the 

inequality observed in breast cancer screening. Overall income, education and insurance 

together explain about two thirds of the inequality in breast cancer screening observed.  
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Table 6.3: Decomposition of Breast Cancer Screening in the Republic of Ireland (2007) 

CI (Actual) 

CI (Predicted) 

GCI(Residual) 

0.149 (100%) 

0.109 (73.15%) 

0.040 (26.85%) 
 

 

Elasticities 

 

(
   ̅ 
 
) 

Concentration 

Indices 

 

(   ) 

Contributions 

 

(
   ̅ 
 
)     

Percentage 

Contributions 

[
(
   ̅ 
 
)   

   
]      

Log Equivalised 

Household Income 1.326 0.034 0.045 30.35 

Socioeconomic 

Group (SEG) 

SEG 1 (Highest) 

 

Base 

 

Base 

 

Base 

 

Base 

SEG 2 -0.010 0.058 -0.001 -0.39 

SEG 3 -0.007 -0.098 0.001 0.47 

SEG 4 -0.037 -0.298 0.011 7.33 

SEG 5 (Lowest) -0.026 -0.319 0.008 5.58 

Private Health 

Insurance 0.117 0.228 0.027 17.78 

Education 

Degree or above 

 

Base 

 

Base 

 

Base 

 

Base 

Diploma 0.019 0.145 0.003 1.84 

Leaving Cert -0.014 0.098 -0.001 -0.90 

Junior Cert or less -0.101 

 

-0.226 0.023 15.30 

Marital Status 0.035 0.057 0.002 1.32 

Region 

Dublin 

 

Base 

 

Base 

 

Base 

 

Base 

Border -0.029 -0.122 0.004 2.37 

Mid-East 0.043 0.071 0.003 2.04 

Midlands -0.004 -0.032 0.000 0.09 

Mid-West -0.065 -0.071 0.005 3.09 

South East -0.045 -0.122 0.003 2.04 

South West -0.127 0.008 -0.001 -0.70 

West -0.063 

 

0.010 

 

-0.001 

 

-0.44 

 

Age Categories     

Age 50-54  -0.126 0.070 -0.009 -5.89 

Age 55-59  -0.052 0.049 -0.003 -1.71 

Age 60-64  Base 

 

Base Base Base 

Self-Reported 

Health -0.131 0.073 -0.010 -6.38 
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Table 6.4 presents decomposition results for cervical cancer screening. The percentage of the 

inequality of the concentration index (CI=0.103***) explained by the explanatory variables in 

the decomposition is 95.15% (CI predicted=0.098). In a departure from the results for breast 

cancer screening, income (in its logarithmic form) explains only a small proportion of the 

inequality observed for cervical cancer screening (contribution=0.021; 13.77%). The overall 

(adding each of the contributions of the dummy variables within the group together) 

contribution of being in a lower socioeconomic group (overall contribution=0.057; 38.79%) 

explains a greater proportion of inequality than any other variable while education overall 

only explains 13.77% of inequality (overall contribution=0.020) This result is similar to the 

results from the probit regression analyses in Chapter 4 where after controlling for insurance 

status and income, socioeconomic group was still a significant factor in undertaking a cancer 

screening, while education was less of a factor. Somewhat surprisingly, private health 

insurance contributes only a small proportion to inequality (contribution=0.009; 5.97%) 

though this to some extent may be due to the fact that is mostly younger women who screen 

and they may be less effected by variations in access to care afforded by different insurance 

states. 
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Table 6.4: Decomposition of Cervical Cancer Screening in the Republic of Ireland 

(2007) 

CI (Actual) 0.103 (100%) 

0.098 (95.15%) 

0.005 (4.85%) 

CI (Predicted) 

GCI(Residual) 

 Elasticities 

 

(
   ̅ 
 
) 

Concentration 

Indices 

 

(   ) 

Contributions 

 

(
   ̅ 
 
)    

Percentage 

Contributions 

[
(
   ̅ 
 
)   

   
]      

Log Equivalised 

Household Income 0.601 0.034 0.021 13.77 

Socioeconomic 

Group (SEG) 

SEG 1 (Highest) 

 

Base 

 

Base 

 

Base 

 

Base 

SEG 2 -0.041 -0.034 0.001 0.93 

SEG 3 -0.032 -0.103 0.003 2.22 

SEG 4 -0.137 -0.354 0.048 32.33 

SEG 5 (Lowest) -0.013 -0.368 0.005 3.31 

Private Health 

Insurance 0.035 0.255 0.009 5.97 

Education 

Degree or above 

 

Base 

 

Base 

 

Base 

 

Base 

Diploma 0.022 0.052 0.001 0.75 

Leaving Cert -0.030 -0.055 0.002 1.09 

Junior Cert or less -0.054 

 

-0.325 0.017 11.66 

Marital Status 0.144 0.077 0.011 7.41 

Region 

Dublin 

 

Base 

 

Base 

 

Base 

 

Base 

Border 0.015 -0.173 -0.003 -1.72 

Mid-East -0.007 0.038 -0.000 -0.18 

Midlands 0.025 -0.046 -0.001 -0.76 

Mid-West 0.033 -0.077 -0.003 -1.70 

South East 0.008 -0.106 -0.001 -0.58 

South West -0.030 0.068 -0.002 -1.34 

West -0.028 -0.035 0.001 0.64 

Age Categories     

Age 25-29  0.004 0.038 0.000 0.09 

Age 30-34  0.025 -0.006 -0.000 -0.00 

Age 35-39  0.020 -0.028 0.001 0.37 

Age 40-44  -0.007 -0.037 0.000 0.17 

Age 45-49  0.036 -0.004 -0.000 -0.11 

Age 50-54  0.015 0.039 0.001 0.39 

Age 55-59  

 

Base Base Base Base 

Self-Reported 

Health 

-0.459 

 

0.028 -0.013 -8.44 
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Table 6.5 illustrates decomposition results for colorectal cancer screening. Overall inequality 

for colorectal cancer screening (0.076**) is lower than for the other cancer screens. The 

variables included in the decomposition explain 111.84% of inequality. This may be caused 

by the residual term having the opposite distribution across the ranking variable than the 

dependent variable. In this case the negative contribution of the residual component leads to 

the predicted concentration index being larger than the overall concentration index where the 

sum of the determinants compensate for the negative residual component as illustrated in 

equation 6.4, the overall decomposition must standardise to 100%. Having a predicted 

concentration index larger than the actual concentration index is not uncommon and within 

the literature this result is not treated as an anomaly (van Doorslaer et al., 2004). Private 

health insurance contributes more to colorectal cancer screening than any other cancer. It is 

the largest determinate of inequality contributing over two thirds of the overall inequality 

(contribution=0.052; 68.78%). Socioeconomic group overall contributes 19.94% (overall 

contribution=0.014) while education overall contributes 24.83% (contribution=0.019) to the 

inequality. Marital status also contributes a large proportion of the inequality observed 

(contribution=0.014; 18.72%) and together with being male (contribution=0.012; 15.92%) 

explains approximately a third of the inequality. Income explains a small proportion of the 

inequality observed (11.05% and contribution=0.008).  
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Table 6.5: Decomposition of Colorectal Cancer Screening in the Republic of Ireland 

(2007) 

CI (Actual) 

CI (Predicted) 

GCI(Residual) 

0.076 (100%) 

0.085 (111.84%) 

-0.009 (-11.84%) 

 Elasticities 

 

(
   ̅ 
 
) 

Concentration 

Indices 

 

(   ) 

Contributions 

 

(
   ̅ 
 
)    

Percentage 

Contributions 

[
(
   ̅ 
 
)   

   
]      

Log Equivalised 

Household Income 0.244 0.034 0.008 11.05 

Socioeconomic 

Group (SEG) 

SEG 1 (Highest) 

 

Base 

 

Base 

 

Base 

 

Base 

SEG 2 0.016 0.026 0.000 0.55 

SEG 3 -0.020 -0.072 0.001 1.87 

SEG 4 -0.022 -0.263 0.006 7.63 

SEG 5 (Lowest) -0.028 -0.264 0.007 9.89 

Private Health 

Insurance 0.211 0.246 0.052 68.78 

Education 

Degree or above 

 

Base 

 

Base 

 

Base 

 

Base 

Diploma 0.033 0.196 0.006 8.53 

Leaving Cert 0.034 0.113 0.004 5.04 

Junior Cert or less 

 

-0.040 -0.211 0.009 11.26 

Marital Status 0.152 0.093 0.014 18.72 

Region 

Dublin 

 

Base 

 

Base 

 

Base 

 

Base 

Border -0.049 -0.141 0.007 9.19 

Mid-East -0.041 0.101 -0.004 -5.48 

Midlands 0.036 -0.027 -0.001 -1.28 

Mid-West -0.026 -0.016 0.000 0.56 

South East -0.000 -0.085 0.000 0.04 

South West -0.080 -0.001 0.000 0.10 

West 0.009 

 

-0.017 

 

-0.000 

 

-0.20 

 

Age Categories     

Age 50-54  -0.100 0.171 -0.017 -22.71 

Age 55-59  -0.061 0.113 -0.007 -9.20 

Age 60-64  Base Base Base Base 

Age 65-69  -0.042 -0.139 0.006 7.81 

Age 70-74  -0.004 

 

-0.279 

 

0.001 

 

1.59 

 

Self-Reported 

Health 

-0.257 0.074 -0.019 -25.19 

Male 0.262 0.046 0.012 15.92 
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Table 6.6 illustrates decomposition results for prostate cancer screening in the Republic of 

Ireland 2007. The concentration index here exhibits the greatest amount of inequality amongst 

the cancer screens explored in this chapter (CI=0.169***). The determinants included in the 

decomposition analyses explain 70.96% of the inequality computed by the concentration 

index. This suggests that a greater proportion of inequality for prostate cancer screening is 

explained by unobserved factors compared to the other cancer screens analysed. As with 

colorectal cancer screening, private health insurance is the largest determinate of inequality, 

contributing 34.53% (contribution=0.058) of overall inequality. Income explains 19.47% 

(contribution=0.033) of inequality while education overall contributes 13.51% 

(contribution=0.021) to the inequality. Marital status, as with colorectal cancer explains a 

relatively large amount of inequality, 11.24% (contribution=0.019). Socioeconomic group 

explains little of the inequality in prostate cancer screening. 
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Table 6.6: Decomposition of Prostate Cancer Screening in the Republic of Ireland (2007) 

CI (Actual) 0.169 (100%) 

0.125 (73.96%) 

0.044 (26.14%) 

CI (Predicted) 

GCI(Residual) 

 Elasticities 

 

(
   ̅ 
 
) 

Concentration 

Indices 

 

(   ) 

Contributions 

 

(
   ̅ 
 
)    

Percentage 

Contributions 

[
(
   ̅ 
 
)   

   
]      

Log Equivalised 

Household Income 0.924 0.036 0.033 19.47 

Socioeconomic 

Group (SEG) 

SEG 1 (Highest) 

 

Base 

 

Base 

 

Base 

 

Base 

SEG 2 -0.005 -0.034 0.000 0.11 

SEG 3 -0.035 -0.080 0.003 1.65 

SEG 4 -0.040 -0.289 0.012 6.87 

SEG 5 (Lowest) -0.004 -0.243 0.001 0.61 

Private Health 

Insurance 0.237 0.247 0.058 34.53 

Education 

Degree or above 

 

Base 

 

Base 

 

Base 

 

Base 

Diploma 0.007 0.178 0.001 0.69 

Leaving Cert -0.001 0.094 -0.000 -0.08 

Junior Cert or less 

 

-0.105 -0.209 0.022 12.90 

Marital Status 0.210 0.091 0.019 11.24 

Region 

Dublin 

 

Base 

 

Base 

 

Base 

 

Base 

Border -0.025 -0.233 0.006 3.44 

Mid-East -0.031 0.088 -0.003 -1.61 

Midlands 0.032 0.004 0.000 0.08 

Mid-West -0.014 0.008 -0.000 -0.06 

South East 0.031 -0.030 -0.001 -0.54 

South West -0.004 -0.013 0.000 0.03 

West 0.013 -0.038 -0.000 -0.28 

Age Categories     

Age 50-54  -0.085 0.167 -0.014 -8.39 

Age 55-59  -0.024 0.073 -0.002 -1.01 

Age 60-64  Base Base Base Base 

Age 65-69  0.007 -0.141 -0.001 -0.56 

Age 70-74  0.010 -0.231 -0.002 -1.32 

 

Self-Reported 

Health -0.079 0.085 -0.007 -3.98 
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6.4. Discussion 

The results from the concentration indices and the decomposition analyses above highlight 

that large inequalities in cancer screening are observed in the Republic of Ireland. These 

inequalities are observed across both opportunistic and population-based screening 

programmes, though the latter programme for breast cancer was not yet fully implemented at 

the time the data used in this chapter (2007) was collected. From the intuitive framework 

presented in Chapter 2, the utility elicited from screening compared to not screening will 

determine the decision to screen. In this context, those with higher socioeconomic status 

would appear to be more likely to expect a positive net benefit from a screen compared to 

those with a lower socioeconomic status. This may be underpinning the inequalities observed 

in this chapter’s results. While a range of socio-demographic determinants, both measurable 

and unmeasurable, are likely to impact on the divergence in utility elicited from screening, in 

these results private health insurance is seen as potentially the largest factor contributing to 

inequalities in cancer screening. Private health insurance for both colorectal and prostate 

cancer screening, which are organised in an opportunistic fashion, is the largest determinant 

of inequality. For breast cancer screening, private health insurance is the second largest 

determinant of inequality observed. This is noteworthy as the screening programme for breast 

cancer was a publically funded, population-based programme, though it had not yet been fully 

implemented. However, as shown by the utilisation rates (which was greater than seen in 

Northern Ireland in Chapter 4), the programme was well established at the time of these 

results. 

 

The diagnosis and treatment of many conditions and in particular cancer, involves primary, 

secondary and tertiary-level services working together. Even when access to part of a system 

is, in the interests of equity, publically funded and/or provided, if the effectiveness of any one 

part is contingent upon access to other parts to which private health insurance affords 

differential access, publically funded services may fail to eradicate inequalities at all levels. 

More generally if the speed with which a patient moves along any part of a care pathway can 

be expedited by private insurance, differences in patterns of utilisation are likely to manifest 

themselves throughout the cancer care pathway. Private health insurance may encourage the 

use of screening as earlier detection of a cancer is only valuable in the presence of earlier 

treatment interventions (Kenkel, 1994). While access to diagnostics and treatment may be 

more equitable in the case of breast cancer where arrangements for this have been made as 
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part of the population-based screening initiative, as has been shown in the Republic of 

Ireland, the perception may still remain that having insurance has a role to play in diagnosis 

and treatment (Harmon and Nolan, 2001). Private health insurance may also be seen as a 

proxy for other individual characteristics. For example, those who hold private health 

insurance may attach a higher value to health (‘taste for health’), are more risk averse (Fuchs, 

1982), or are ‘worried well’. Individuals who possess private health insurance may also 

possess a greater knowledge of how to use the health care system in general. 

 

In Chapters 4 and 5, population-based screening programmes have been shown to reduce or 

eliminate inequalities in cancer screening utilisation. Population-based programmes by their 

nature seek to reduce barriers to uptake but in countries, such as the Republic of Ireland, with 

mixed public-private health care systems, where differential access is afforded by private 

health insurance, the initiation of a population-based programme by itself is unlikely to 

eradicate inequalities in screening utilisation, though inequalities may be higher in its 

absence. While the maturity of the programme in the dissemination of the benefits of 

screening, especially to those in lower socioeconomic groups, may help to reduce inequalities 

in utilisation over time (see Chapter 4), as individuals will still interact with the health care 

system according to their insurance status, more nuanced policy initiatives may be needed to 

target lower socioeconomic groups. The necessity of targeted policies to improve utilisation in 

lower socioeconomic groups for both cervical and colorectal cancer is even more pronounced 

due to incidence and mortality from these cancers being greater in lower socioeconomic 

groups (Wrigley et al., 2003; Romeri et al., 2006; Shack et al., 2008). Population-based 

screening for cervical cancer has, as of 2014, been fully implemented and a programme for 

colorectal cancer screening is currently being rolled out. Attempts to determine whether 

inequalities exist in these programmes and to subsequently try to reduce these inequalities 

should be emphasised.  

 

That private health insurance is the largest contributor to inequality for colorectal and prostate 

cancer screening is not a surprise due to the opportunistic nature of both programmes in 2007. 

In an opportunistic setting, the monetary costs associated with acquiring information, 

organising, and paying for a screen, may be reduced through private health insurance. 

Insurance can also help acquire quick diagnostic tests and treatment if a cancer is found 

(Kenkel, 1994). But for both these programmes, especially for prostate cancer screening 

where utilisation is notably high, supplier induced demand may also occur, thereby increasing 
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the inequalities observed. In this context, men with private health insurance, or who possess 

high income, may be more likely to pay out-of-pocket for a PSA test (a blood test) if 

encouraged by their clinician. No study has determined whether supplier induced demand 

exists for PSA testing in Ireland. Yet where asymmetric information, ease of payment from 

the patient and financial reward for the clinician exist, it is reasonable to think that some level 

of supplier induced demand may occur. PSA testing, which may also be given along with a 

range of other tests paid for out-of-pocket, may thereby signal quality of service by clinicians 

who are fearful of losing some of their clients who demand the test. For prostate cancer 

screening also, marital status is seen as a large contributor to the inequality in utilisation. In 

this context, there may be a ‘pester power’ element at play, or that men with a family support 

structure may gain in terms of the support they would receive in the event of a cancer being 

found.  

 

 

6.5. Conclusion 

This chapter highlights that private health insurance is a significant contributor to cancer 

screening inequalities in Ireland. This is an important result which will need to be targeted by 

policymakers to ensure equitable utilisation especially in the case of cervical and colorectal 

cancer screening in particular. Unless and until access to subsequent diagnosis and care is as 

equitable as access to population-based screening programme, these results may be replicated 

in each of the other cancers. Inequalities may survive the introduction of publically funded 

population-based screening services and be replicated in other parts of the system and be 

observed in other health care systems.  
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7. Exploring Inequalities In Cancer Screening: Cervical 

Cancer Screening In The US And The UK 

 

7.1. Introduction 

Screening for cervical cancer, using Pap smears, may have prevented the deaths of as many as 

1 in 65 women born since the 1950s in the UK (Peto et al., 2004). Following the widespread 

use of cervical cancer screening in the 1960s, age-standardised cervical cancer mortality rates 

in the UK have decreased from 8.3 per 100,000 in 1971 to 2.4 per 100,000 in 2011 (Cancer 

Research UK, 2012). Similarly in the US, following the increased use of Pap smear tests in 

the 1960s, age-standardised cervical cancer mortality rates have reduced from 5.6 per 100,000 

in 1975 to 2.3 per 100,000 in 2010 (SEER, 2012). The effectiveness of cervical cancer 

screening in reducing mortality from the disease has resulted in screening becoming an 

integral element of cancer control strategies in both the UK and the US.  

 

Chapter 3 highlighted that cervical cancer incidence and mortality rates are far higher in 

women from lower socioeconomic groups. In Northern Ireland, age-standardised incidence 

rates for cervical cancer are twice as high in the most deprived group compared to the least 

derived group (QUB, 2008). Similarly, in England, age-standardised mortality rates from 

cervical cancer in the 30 most deprived areas are almost twice those in the 30 least deprived 

areas (3.2 per 100,000 individuals in the most deprived versus 1.7 per 100,000 individuals in 

the least deprived) (Trent Cancer Registry, 2012). In the US a socioeconomic gradient is also 

observed; with mortality from cervical cancer 71% higher for women in the most deprived 

areas compared to women in the least deprived areas (Singh et al., 2004).  

 

In the US, while cervical cancer mortality has reduced considerably, the rate of reduction in 

recent years has been greater in higher socioeconomic groups (Simard et al., 2012). If 

mortality rates for cervical cancer in the lowest education group for example, were the same 

as those in the highest education group, 74% of all cervical cancer deaths in the US could be 

averted (Simard et al,. 2012). This to a large extent may be due to the lower utilisation of 

screening services by lower socioeconomic groups in the US (and the UK) where there is 
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greatest need for these services (Sutton and Rutherford, 2005; Moser et al., 2009; Swan et al., 

2010; CDC, 2012). 

 

In the US, differences across ethnic or racial groups for cervical cancer incidence and 

mortality are also evident (McDougall et al., 2007). Age-standardised mortality rates from 

cervical cancer among Black and Hispanic women are 4.2 per 100,000 individuals and 2.9 per 

100,000 individuals respectively compared to 2.2 per 100,000 individuals among White 

women (SEER, 2012). In recent years though, cervical cancer mortality rates across ethnic 

groups have reduced considerably. This greater parity is due largely to increased cervical 

cancer screening among Black and Hispanic women. While in the past these groups had lower 

screening utilisation compared to their White counterparts (Goel et al., 2003), utilisation is 

now higher in Black and Hispanic groups (SEER, 2012). However, as a significant 

socioeconomic gradient exists in screening utilisation in the US (Freeman and Wingrove, 

2005), the question of how socioeconomic inequalities differ across ethnic groups is not as 

well known (Selvin and Brett, 2003). In the UK disparities in screening utilisation exist across 

ethnic groups (Moser et al., 2009), but as in the US, the socioeconomic gradient in screening 

differs across ethnic groups is also unknown. 

 

In this chapter, variations in cervical cancer screening across socio-demographic and 

socioeconomic groups in the UK and the US are explored. These countries were chosen for 

comparative analyses for a number of reasons. Firstly, the UK and the US operate population-

based screening and opportunistic screening respectively. In line with previous analyses in 

this thesis, this will allow for inequalities to be measured across both programmes and allow 

the analyses to expand upon results from Chapters 4 and 5, which were undertaken in Ireland 

and the EU respectively. Population-based cervical cancer screening was introduced in the 

UK in 1988 and by 1993 was fully implemented. In population-based programmes the 

initiative to instigate a screening dialogue rests less with the individual than with the provider 

(the NHS Cancer Screening Programmes for example in England). Costs in acquiring 

knowledge about the screen, making a subjective assessment with regards to the risk of 

cancer, and organising and paying for the screen are reduced. In the UK, if a screen produces 

a positive result, a more integrated pathway of care exists whereby the individual will be 

invited for a colposcopy test, biopsy or to undertake treatment, free at the point of delivery.  
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In the opportunistic programme operated in the US, acquiring knowledge about the screen, 

assessing one’s risk of cervical cancer and organising and paying for a cancer screen is 

undertaken largely from a woman’s (with the help of her clinician) own initiative. Payments 

for the screen or follow-up care may be required, which to a greater degree is largely 

dependent upon the individual to organise. As such, the greater burden borne by the 

individual may result in variations in utilisation developing across socio-demographic groups. 

For example, women in higher socioeconomic groups may have a greater incentive to screen 

in this system, as they may possess insurance, have a greater ability to pay, are able to acquire 

more information about the screen and be more likely to have a ‘worried-well’ disposition 

thereby able to access screening on demand. They may also have an overall greater preference 

for health. In opportunistic programmes, as shown for prostate and colorectal cancer 

screening in the Republic of Ireland in Chapter 6, supplier induced demand by clinicians, 

especially for those with insurance, may play a role. Clinicians in the US may also be more 

likely to practice defensive medicine, and as such this may further increase the probability of 

screening for more affluent women, including too regular or over-screening. The 

opportunistic screening in this context also provides a range of barriers throughout the 

screening process (acquiring information, organising the screen and paying for the screen). 

These barriers or costs are more likely to impact lower socioeconomic groups as highlighted 

in previous chapters. 

 

Secondly, the UK and the US possess two health care systems which vary markedly. This 

difference may impact upon how individuals engage with screening services. In the US, the 

market is used as the main mechanism in which to provide health care which theoretically 

may lead to greater competiveness in terms of health services offered and the prices of these 

services. As health insurance in the US leads to greater access to health care, disparities in 

screening services have been shown to exist across insurance states (Swan et al., 2010; CDC, 

2012). In the UK’s publically funded NHS, need rather than ability to pay is the factor which 

drives acquiring health care while in the US ability to payment is at the forefront of care 

utilisation. To the best of the author’s knowledge, no similar study comparing screening 

services across the UK and the US has been undertaken previously (though Devaux (2013) 

included both countries in a cross-country analysis), even though the different health systems 

and screening programmes in place make for an ideal comparative analysis. 
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Thirdly, in the UK and the US, screening utilisation and inequalities in utilisation may differ 

across distinct populations which exist in both countries, due to cultural or socio-demographic 

differences. In the US, distinct ethnic groups exist and have in the past been compared with 

respect to cancer screening (Selvin and Brett; 2003; Singh et al., 2004; Singh et al., 2011). 

However comparing socioeconomic inequalities between these groups is infrequent. In the 

UK, the countries which make up the UK, England, Scotland, Wales and Northern Ireland can 

also be compared. Much of the literature on cervical cancer screening in the UK focuses 

predominately on England (Bradley and Freidman, 1993; Luke, 1996; Sabates and Feldstein, 

2005; Sutton and Rutherford, 2005; Moser et al., 2009) – and on occasion equates England 

with the UK. However, differences exist between how the programmes operate across the 

UK. These differences reflect the greater autonomy that followed devolution of health policy 

within the UK (O’Neill et al., 2012; Steel and Cylus, 2012; Longley et al., 2012), but also 

variations in how screening services are offered. Prior to 2011, Wales and Northern Ireland 

invited women between the ages of 20-64 for a cervical cancer screen (Northern Ireland have 

invited women 25-64 subsequent to 2011) with these women in Wales invited every 3 years, 

while in Northern Ireland those aged 20-49 were invited every 3 years, and those aged 50-64 

every 5 years. Scotland invited women aged 20-60 every 3 years, while in England women 

aged 25-49 were invited every 3 years and those aged 50-64 every 5 years. While 

Papanicolaou testing (Pap smear) was the predominant diagnostic test in the past, Liquid 

Based Cytology (LBC), (due to lower inadequate samples compared to Pap smears) was 

introduced in research laboratories in recent years. But as with the age-range targeted and 

interval procedure preferred, use of LBC was introduced at different times in each country. 

Within Northern Ireland, two distinct groups exist, Catholics and Protestants and the analyses 

will also be partitioned in Northern Ireland by these groups.
77

 Community background holds 

particular significance in Northern Ireland and can in many respects be viewed as similar to 

ethnic difference in the US. Differences in utilisation of cancer screening have been observed 

between these two groups in Northern Ireland (Murray and McMillen, 1993; O’Reilly and 

Rosato, 2008; O’Reilly and Rosato, 2010; O’Reilly et al., 2013). 

 

Despite the fact that separate health services, cancer control programmes and national 

screening authorities exist across the countries which constitute the UK, in most academic 

studies the UK is often measured as one entity with little recognition of the separate cancer 

                                                           
77

 A description of the Catholic/Protestant variable is included in the Appendix. 6% of respondents were neither 

Catholic nor Protestant and were excluded. 
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control programmes and screening authorities which exist. No previous research has explored 

utilisation and inequalities in cervical cancer across the UK. This chapter will compare 

utilisation and inequalities between the UK and the US and within each country by the groups 

described above. Similar nationally representative, individual-level datasets (British 

Household Panel Survey in the UK and the Medical Expenditure Panel Survey in the US) will 

be used to undertake the analyses. Concentration indices and marginal effects following probit 

regression analyses will be calculated. 

 

 

7.2. Methods 

7.2.1. Data 

Data from the 2008 waves of the British Household Panel Survey (BHPS) and the Medical 

Expenditure Panel Survey (MEPS) for the UK and the US respectively were included in the 

analyses. Data from 2008 was chosen, as this is the final year of the BHPS and the equivalent 

year from MEPS was included to allow for appropriate comparisons. BHPS and MEPS are 

two nationally representative surveys which question respondents upon their health, health 

care usage and a range of other socio-demographic information which may be pertinent to an 

individual’s decision to screen. As individuals only remain within MEPS for two years and 

the length of the screening interval in the UK is at least 3 years, undertaking panel analyses to 

compare cervical cancer screening in the UK and the US was not possible. 

 

Both the BHPS and MEPS datasets include questions relating to cervical cancer screening 

utilisation. Within the BHPS (2008), women were asked the following question:
78

 

 “Would you please tell me whether you have had any of the health check-ups and tests 

listed on this card since September 1st 2007? 

 

Cervical smear: 

i. NHS = 1 

ii. Private = 2 

iii. Both = 3 

 

A variable was thus constructed measuring cervical cancer screening utilisation in the 

previous 12 months. Using the longitudinal aspect of the survey allowed for an additional 

variable on screening utilisation in the preceding 3 years to be constructed.  

                                                           
78

 94% of respondents were asked this question in September to November. 
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Within MEPS individuals were asked the following question: 

“How long since your last Pap smear? 

i. Within the past year; 

ii. Within the past 2 years; 

iii. Within the past 3 years; 

iv. Within the past 5 years; 

v. More than 5 years; 

vi. Never.” 

 

Variables were constructed with respect to screening in the preceding 12 months and 3 years 

in the US from the respondent’s response to this question.  

 

Women aged 25 to 65 were included in the analyses in Northern Ireland and Wales, 25 to 60 

in Scotland and 30-65 in England. This was done in accordance with the age-groups targeted 

by the respective programmes and to ensure to the best of the author’s ability that women had 

had at least 1 invite in the last 5 years to screen. This produced data on 4,171 and 3,729 

women who screened in the preceding 12 months and 3 years respectively in the UK.
79

 In 

order to allow for a similar age-group to be included in the US to that in the UK, women 

between the ages of 25 and 65 were included in the analyses in the US which produced data 

on 8,134 women. The data was further divided by ethnicity allowing for analyses to compare 

utilisation and inequalities across individuals that identify themselves as White (non-

Hispanic), Black, Hispanic or Other (including Asian and Native American women). In the 

BHPS, there was insufficient numbers to partition by ethnicity across the UK though 

differences across ethnicities screening utilisation have been found previously (Moser et al., 

2009). However data was available to partition Northern Ireland by community background 

(Catholic and Protestant). 

 

7.2.2. Concentration Index 

Concentration indices were computed for both countries to measure inequalities in cervical 

cancer screening utilisation.
80

 Equivalised household income was included as the raking 

variable in line with previous chapters. In both the BHPS and MEPS household income is 

measured as a continuous variable. Concentration indices using data from the Behavioral Risk 

Factor Surveillance Survey (BRFSS) 2008 were also computed for the US as a test of 
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 The smaller sample for the 3 year screen is due to attrition. 
80

 Square root of number of people in the home is used as the equivalence scale. 
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robustness for the MEPS results. The BRFSS is a much larger dataset with over 170,000 

observations for cervical cancer screening in 2008. However, in measuring inequalities its 

income variable is categorical income rather than continuous income. In MEPS a continuous 

measure of income is available. The continuous income measure in MEPS produces more 

accurate indices and in this context is more comparable with BHPS. Results were very similar 

from both datasets and are presented in the Appendix but are not discussed in detail in the 

results section. For the three year screening period in the BHPS, household income was 

averaged over the three years before being equivalised. 

 

Following Kakwani et al., (1997) the concentration index is presented as equation 7.1: 

 

   
 

  
∑    

 

   

     (7.1) 

 

where    is the health variable (whether the individual had a cancer screen in the preceding 12 

months), µ is the mean of the health variable,    is the fractional rank of the i-th individual, 

with individuals ranked from poorest (i=1) to richest (i=n).  

 

As in the analyses the dependent variable is a binary response (whether an individual had a 

screen in the previous 12 months/3 years or not), normalised concentration indices of 

screening utilisation across that ranking were calculated using the binary variable method in 

Wagstaff (2005) presented as equation 7.2:
 81

 

 

    
  

   
 (7.2) 

 

7.2.3. Regression Analyses 

Marginal effects following probit regressions were also computed to explore the factors that 

influence screening utilisation. Explanatory variables included were seen to be pertinent for 

cancer screening utilisation, were shared across surveys and were broadly similar to those 

included in the previous chapters. Educational attainment (Degree or higher; upper secondary; 

lower secondary or primary); marital status (married or not) and age-group were included. 
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 Results using the Erreygers index are presented in the Appendix.  
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Geographic regions were also included. In MEPS, data on State of residence was not available 

but information on the region, presented as four dummies, was included. In BHPS country-

level variables and 16 region dummies for England were included. Equivalised household 

income is included in its logarithmic form within the regression analyses and as five quintiles 

in the descriptive statistics.
82

 In the US, individuals were characterised as having private 

health insurance, public health insurance (Medicaid here as all women were aged under 65), 

or had no discernible insurance which are termed the uninsured. Descriptive tables illustrating 

the numbers of individuals in each group are available in the Appendix (Table A7.3 – Table 

A7.12) with separate tables for each country in the UK and each ethnic group in the US. 

 

 

7.3. Results 

Table 7.1 presents utilisation rates for cervical cancer screening in the UK in the previous 12 

months with results partitioned across England, Scotland, Wales and Northern Ireland. 

Results highlight that utilisation rates across the UK were broadly similar at approximately 

28%. But when comparing across socio-demographic factors such as income, utilisation rates 

differed across England (33.5% in the richest quintile versus 24.74% in the poorest quintile). 

Conversely, Northern Ireland and Scotland showed higher utilisation in lower income groups. 

Differences were observed across education groups with women with Degrees more likely to 

have screened in comparison to those in the lowest education group in England (32.75% for 

Degree versus 19.33% for lower secondary or primary), Wales (31.13% for Degree versus 

22.92% for lower secondary or primary) and Northern Ireland (33.44% for Degree versus 

24.20% for lower secondary or primary), but not in Scotland. 
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 A list of how each variable was constructed in each dataset is presented in the Appendix. 
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Table 7.1: Percentage Utilisation of Cervical Cancer Screening in the UK (2008) 

(Partitioned by Country) in the Preceding 12 Months 

 UK England Scotland Wales N Ireland 

Observations 4,171 1,958 743 715 755 

Overall 28.43% 28.70% 28.53% 27.27% 28.74% 

Equivalised Household 

Income Quintile 

Income 1 (Lowest) 

 

28.50 

 

24.74 

 

32.21 

 

25.17 

 

33.77 

Income 2 26.50 27.30 27.52 27.97 25.17 

Income 3 27.58 24.55 25.68 28.67 27.15 

Income 4 29.38 33.42 29.53 30.07 28.48 

Income 5 (Highest) 30.22 33.50 27.70 24.48 29.14 

Education      

Degree or higher 32.01 32.75 29.72 31.13 33.44 

Upper Secondary 35.31 25.36 25.49 23.56 26.67 

Lower Secondary or 

Primary  

22.67 19.33 29.52 22.92 24.20 

Marital Status      

Married or Cohabitating 26.83 27.64 25.91 25.58 26.67 

Unmarried 31.17 30.69 32.34 29.89 32.43 

Insurance Status      

Private Insurance 33.24 33.97 26.53 36.73 33.33 

No Private Insurance 27.93 27.61 27.79 27.88 28.85 

Age Group      

Age 25-29 34.47 - 36.05 30.00 38.00 

Age 30-34 37.32 37.05 40.74 37.33 35.16 

Age 35-39 34.59 37.19 28.81 34.69 34.07 

Age 40-44 31.43 34.91 24.06 31.40 29.92 

Age 45-49 31.69 34.26 28.18 27.43 32.04 

Age 50-54 23.96 25.59 25.93 35.64 15.56 

Age 55-59 16.09 10.33 21.50 13.95 31.58 

Age 60-65 13.18 11.43 - 14.86 13.25 
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Table 7.2 presents percentage utilisation rates for cervical cancer screening in the US in the 

preceding 12 months with results partitioned across White, Black, Hispanic and Other 

ethnicity. Overall utilisation was greater for Black women (63.57%) and lowest for Other 

ethnicities (54.52%). Large differences are observed across income quintiles especially for 

White women (70.77% in the richest quintile versus 47.20% in the poorest quintile) but are 

still large for Black (71.59% in the richest quintile versus 59.01% in the poorest quintile) and 

Hispanic (68.25% in the richest quintile versus 54.65% in the poorest quintile) women. Lower 

educated women also had lower utilisation rates compared to more educated women for all 

groups (51.55% for Degree versus 67.34% for lower secondary or primary). But this variation 

differed across ethnicity with the largest gradient in education observed for White women 

(69.29% for Degrees versus 40.72% for lower secondary or primary) compared to both Blacks 

(59.01% for Degrees versus 53.46% for lower secondary or primary) and Hispanics (65.25% 

for Degrees versus 56.47% for lower secondary or primary). A similar trend in utilisation is 

observed across insurance status with Black (64.13% for public health insurance; 53.46% for 

the uninsured) and Hispanic (62.01% for public health insurance; 56.47% for the uninsured) 

women with public health insurance or who were uninsured having greater utilisation rates 

than White women with public health insurance (54.31% ) or who are uninsured (40.72%). 
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Table 7.2: Percentage Utilisation of Cervical Cancer Screening in the US (2008) 

(Partitioned by Ethnicity) in the Preceding 12 Months 

 US White Black Hispanic Other 

Observations 8,361 3,805 1,691 2,155 710 

Overall 59.90% 59.21% 63.57% 60.00% 54.51% 

Equivalised Household 

Income Quintile 

Income 1 (Lowest) 

 

53.54 

 

47.20 

 

59.01 

 

54.65 

 

48.28 

Income 2 54.46 51.78 59.06 56.66 47.06 

Income 3 57.60 59.55 62.95 56.28 52.48 

Income 4 64.45 66.45 65.24 64.68 60.14 

Income 5 (Highest) 69.40 70.77 71.59 68.25 64.29 

Education      

Degree or higher 67.34 69.29 70.65 65.35 57.25 

Upper Secondary 58.26 54.31 64.13 62.01 53.08 

Lower Secondary or 

Primary  

51.55 40.72 53.46 56.47 43.62 

Marital Status      

Married or Cohabitating 62.14 62.39 66.61 62.50 54.69 

Unmarried 56.77 53.36 61.94 56.11 54.07 

Insurance Status      

Private Insurance 65.52 64.73 68.75 68.33 59.14 

Public Insurance 59.23 48.21 65.75 64.56 50.00 

Uninsured 42.24 34.31 43.34 47.81 31.52 

Age Group      

Age 25-29 66.93 66.67 74.56 62.78 65.26 

Age 30-34 64.76 65.09 73.68 61.06 58.26 

Age 35-39 62.78 62.53 69.32 60.87 54.37 

Age 40-44 61.44 61.00 66.51 61.23 53.19 

Age 45-49 56.66 56.19 57.40 58.91 51.04 

Age 50-54 58.88 59.44 59.38 58.90 54.44 

Age 55-59 54.35 52.58 53.16 63.74 46.38 

Age 60-65 49.94 52.39 48.41 43.41 45.83 
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Table 7.3 presents percentage utilisation in the preceding 3 years in the UK. The results are 

very similar to Table 7.1, though utilisation is slightly higher in Scotland than the UK average 

(63.80% in Scotland versus 58.57% in the UK). Greater pro-rich variations are observed in 

England for both income (59.94% in the richest quintile versus 50.57% in the poorest 

quintile) and education (62.59% for Degrees versus 39.52% for lower secondary or primary). 

A large gradient in utilisation is also observed across education in Northern Ireland (61.59% 

for Degrees versus 51.22% for lower secondary or primary) and Wales (61.54% for Degrees 

versus 49.59% for lower secondary or primary). A small pro-poor gradient is observed across 

income quintiles in Northern Ireland. 

 

Table 7.3: Percentage Utilisation of Cervical Cancer Screening in the UK (2008) 

(Partitioned by Country) in the Preceding 3 Years 

 UK England Scotland Wales N Ireland 

Observations 3,729 1,739 663 631 696 

Overall 58.57% 56.47% 63.80% 58.80% 58.62% 

Equivalised Household 

Income Quintile 

Income 1 (Lowest) 

 

60.32 

 

50.57 

 

65.41 

 

62.20 

 

63.57 

Income 2 54.83 54.60 63.91 57.14 62.59 

Income 3 59.38 55.75 61.36 61.90 51.08 

Income 4 59.79 61.49 63.91 59.52 56.83 

Income 5 (Highest) 58.52 59.94 64.39 53.17 58.99 

Education      

Degree or higher 62.85 62.59 65.55 61.54 61.59 

Upper Secondary 57.49 53.40 59.32 60.11 61.86 

Lower Secondary or 

Primary  

 

48.04 

 

39.52 

 

64.95 

 

49.59 

 

51.22 

Marital Status      

Married or Cohabitating 58.41 54.86 62.14 57.96 58.53 

Unmarried 58.83 57.23 66.53 60.26 58.53 

Insurance Status      

Private Insurance 61.18 60.00 63.64 58.14 68.75 

No Private Insurance 57.97 55.13 63.53 59.17 57.97 

Age Group      

Age 25-29 67.31 - 69.77 57.58 75.00 

Age 30-34 65.99 64.12 71.23 73.91 58.82 

Age 35-39 67.95 67.55 67.26 74.44 64.89 

Age 40-44 66.37 67.89 65.57 64.29 65.04 

Age 45-49 64.14 61.41 62.86 67.92 70.10 

Age 50-54 53.97 56.20 61.90 46.48 44.19 

Age 55-59 42.77 36.80 52.94 39.51 52.63 

Age 60-65 34.38 31.09 - 36.23 37.14 
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Table 7.4 presents utilisation in the preceding 3 years in the US. Results are very similar to 

Table 7.2. Smaller differences across income are observed for Black and Hispanic women 

compared to the 12 month period. Large differences across education groups for White 

women (90.98% for Degrees versus 69.35% for lower secondary or primary) are not 

replicated for the other ethnic groups; through differences exist for these groups also. 

Utilisation for Black and Hispanic women who don’t have private health insurance is far 

greater than for White women without private health insurance 

 

Table 7.4: Percentage Utilisation of Cervical Cancer Screening in the US (2008) 

(Partitioned by Ethnicity) in the Preceding 3 Years 

 US White Black Hispanic Other 

Observations 8,361 3,805 1,691 2,155 710 

Overall 85.90% 84.23% 89.89% 87.10% 81.69% 

Equivalised Household 

Income Quintile 

Income 1 (Lowest) 

 

76.45 

 

75.47 

 

89.24 

 

85.03 

 

73.79 

Income 2 75.47 78.92 88.89 85.10 73.53 

Income 3 81.06 85.86 88.86 86.05 84.40 

Income 4 88.69 88.30 87.80 88.07 88.51 

Income 5 (Highest) 90.64 92.40 94.49 91.47 87.86 

Education      

Degree or higher 89.88 90.98 92.61 89.24 82.70 

Upper Secondary 85.29 81.55 90.74 87.99 83.89 

Lower Secondary or 

Primary  

80.83 69.35 84.49 85.46 72.34 

Marital Status      

Married or cohabitating 87.82 86.82 91.36 89.94 83.03 

Unmarried 83.22 79.48 89.10 82.68 78.47 

Insurance Status      

Private Insurance 89.53 88.66 91.88 91.10 87.31 

Public Insurance 84.87 75.90 90.41 89.56 74.39 

Uninsured 74.97 63.81 82.59 81.10 55.43 

Age Group      

Age 25-29 90.15 91.34 95.61 86.93 83.16 

Age 30-34 91.92 89.03 98.56 92.33 88.70 

Age 35-39 88.97 86.68 94.02 89.28 85.44 

Age 40-44 88.11 89.00 94.26 86.77 74.47 

Age 45-49 83.82 82.48 84.30 86.18 83.33 

Age 50-54 82.92 83.10 84.82 82.65 77.78 

Age 55-59 82.25 77.47 86.32 90.06 84.06 

Age 60-65 75.96 76.67 77.07 74.42 68.75 
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Table 7.5 presents the concentration indices (Wagstaff indices) for cervical cancer screening 

in the preceding 12 months and 3 years across and UK and the US partitioned by country and 

ethnic group. Northern Ireland is also partitioned across Catholic and Protestant. Results 

highlight that inequalities differ not just between the UK and the US but also within each 

country. The UK as a whole has a small pro-rich inequality (CI=0.035*, 12 months). But 

considerable variation exists within the UK. No inequality exists in Wales and Scotland in the 

12 month and 3 year periods, while a large pro-poor inequality is observed in Northern 

Ireland in the 3 years period (CI=-0.081*) which is driven largely by Northern Ireland 

Catholics (CI=-0.155**). A significant pro-rich inequality is observed in England across both 

time periods (CI=0.096***, 12 months; CI=0.076***, 3 years). The results from this table 

highlight that measuring inequalities at a UK level will miss potentially important differences 

inequalities across the countries which constitute the UK. 

 

Pro-rich inequalities in the US are far larger than those in the UK (CI=0.145***, 12 months; 

CI=0.156***, 3 years). Similar to the UK, there are marked differences across ethnic groups 

within the country. Mirroring the descriptive statistics, the largest inequalities are amongst 

White women (CI=0.202***, 12 months; CI=0.261***, 3 years). Though socioeconomic 

inequalities are still large amongst Black (CI=0.129***, 12 months; CI=0.092*, 3 years) and 

Hispanic (CI=0.132***, 12 months; CI=0.115***, 3 years) women. Large inequalities are 

also observed for the Other ethnicities and inequalities were much larger in the 3 year period 

(CI=0.135***, 12 months; CI=0.244***, 3 years). 
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Table 7.5: Concentration Indices (Wagstaff Indices) of Cervical Cancer Screening 

Utilisation in the Preceding 12 Months and 3 Years in the UK (2008) and the US (2008) 

 12 Months 3 Years 

United Kingdom 0.035* 

(0.020) 

0.013 

(0.019) 

England 0.096*** 

(0.030) 

0.076*** 

(0.028) 

Scotland -0.024 

(0.048) 

-0.013 

(0.047) 

Wales -0.000 

(0.049) 

-0.027 

(0.049) 

Northern Ireland -0.041 

(0.048) 

-0.081* 

(0.044) 

Northern Ireland Catholic -0.108 

(0.084) 

-0.155** 

(0.070) 

Northern Ireland Protestant -0.010 

(0.061) 

-0.042 

(0.060) 

United States 0.145*** 

(0.013) 

0.156*** 

(0.017) 

White 0.202*** 

(0.019) 

0.261*** 

(0.022) 

Black 0.129*** 

(0.032) 

0.092* 

(0.049) 

Hispanic 0.132*** 

(0.029) 

0.115*** 

(0.045) 

Other 0.135*** 

(0.044) 

0.224*** 

(0.049) 

Standard errors in parentheses. 

* 90% statistical significance; ** 95% statistical significance; *** 99% statistical significance 

 

Figure 7.1 below illustrates the information from Table 7.5 above and allows for statistically 

significant differences to be observed across countries and groups within US and the UK. 

Firstly, statistically significant differences are observed for inequalities between the UK and 

the US. Statistically significant differences are also seen between countries (in the UK) and 

ethnic groups (in the US). In the UK, there is a statistically significant difference between 

England and Northern Ireland for the 3 year period, with this difference even greater when 

England is compared to Northern Ireland Catholics. In the US, in the 3 year period, both 

Black and Hispanic women have significantly lower inequalities than White women. Overall 

this figure illustrates that statistical differences in inequalities for cervical cancer screening 

not only differ between the US and the UK but also within each country. It is notable that for 
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no group does inequality between the 12 month and 3 year period differ significantly and 

inequalities across intervals are within one standard deviation of each other. 

 

Figure 7.1: Concentration Indices (Wagstaff Indices) of Cervical Cancer Screening in 

the Preceding 12 Months and 3 Years (2008). 95% Confidence Intervals 

 

 

Table 7.6 presents marginal effects (ME) following probit regressions in the UK for cervical 

cancer screening utilisation in the previous 12 months. Overall, Northern Ireland Protestants 

had a greater probability of screening in the previous 12 months compared to the rest of the 

UK (ME=0.057**). In Northern Ireland while a greater pro-poor inequality may have been 

observed for Catholics above, Catholics, ceteris paribus, had a 9.9 percentage point reduced 

probability of having a screen in the previous 12 months in comparison to their Protestant 

counterparts.
83

 Considerable differences in socio-demographic variations in cervical cancer 

screening are observed across the UK. In England higher income (ME=0.040**) and lower 

education (ME=0.060** for upper secondary; ME=-0.069** for lower secondary or primary) 

are positively related with utilisation. For each other country higher income or higher 

education does not increase the probability of having a screen (upper secondary has a negative 

correlation with screening in Northern Ireland). Marital status was not a significant correlate 

of screening in the UK as a whole or in any of the countries which constitute the UK. 

                                                           
83

 Note: separate regression for both Catholics and Protestants were not undertaken due to low number of 

observations in these groups. 
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Table 7.6: Probit Regression of Cervical Cancer Screening in the UK (2008) in the 

Preceding 12 Months: Results Presented as Marginal Effects  

 UK England Scotland Wales N Ireland 

Observations  4,171 1,756 703 671 707 

Log Equivalised 

Household Income 

0.018 

(0.012) 

0.040** 

(0.020) 

-0.022 

(0.031) 

0.032 

(0.028) 

-0.048 

(0.032) 

Education      

Degree or higher Base Base Base Base Base 

Upper Secondary -0.046*** 

(0.016) 

-0.060** 

(0.025) 

-0.028 

(0.038) 

-0.052 

(0.039) 

-0.094** 

(0.039) 

Lower Secondary or 

Primary  

0.004 

(0.032) 

-0.069** 

(0.030) 

0.042 

(0.054) 

-0.017 

(0.047) 

-0.073 

(0.045) 

Marital Status      

Married or 

Cohabitating 

-0.025 

(0.016) 

-0.029 

(0.023) 

-0.035 

(0.036) 

-0.007 

(0.037) 

-0.034 

(0.038) 

Unmarried Base Base Base Base Base 

Insurance Status      

Private Insurance 0.034 

(0.027) 

0.032 

(0.035) 

-0.003 

(0.068) 

0.065 

(0.072) 

-0.005 

(0.078) 

No Private Insurance Base Base Base Base Base 

Age Group      

Age 25-29 Base - Base Base Base 

Age 30-34 0.018 

(0.038) 

Base 0.037 

(0.070) 

0.082 

(0.080) 

-0.020 

(0.078) 

Age 35-39 -0.002 

(0.036) 

0.022 

(0.038) 

-0.085 

(0.056) 

0.049 

(0.074) 

-0.037 

(0.071) 

Age 40-44 -0.027 

(0.035) 

-0.008 

(0.036) 

-0.098* 

(0.054) 

0.034 

(0.071) 

-0.048 

(0.072) 

Age 45-49 -0.021 

(0.036) 

0.014 

(0.037) 

-0.072 

(0.058) 

-0.019 

(0.069) 

-0.044 

(0.072) 

Age 50-54 -0.094*** 

(0.032) 

-0.075** 

(0.035) 

-0.092 

(0.057) 

-0.035 

(0.072) 

-0.181*** 

(0.056) 

Age 55-59 -0.167*** 

(0.028) 

-0.212*** 

(0.026) 

-0.145*** 

(0.054) 

-0.151*** 

(0.058) 

-0.035 

(0.081) 

Age 60-65 -0.196*** 

(0.025) 

-0.200*** 

(0.027) 

- -0.149** 

(0.059) 

-0.206*** 

(0.054) 

Country      

England Base - - - - 

Scotland -0.017 

(0.020) 

- - - - 

Wales 0.003 

(0.021) 

- - - - 

NI Catholic -0.040 

(0.027) 

- - - -0.099*** 

(0.034) 

NI Protestant 0.057** 

(0.027) 

- - - Base 

Standard errors in parentheses.  

* 90% statistical significance; ** 95% statistical significance; *** 99% statistical significance 
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Table 7.7 presents marginal effects following probit regressions for cervical cancer screening 

utilisation in the previous 12 months in the US. Regressions were computed for each of the 

ethnic groups in the US. Overall Black (ME=0.089***) and Hispanic (ME=0.084***) women 

had a greater probability of screening ceteris paribus in comparison to White women. Women 

of Other ethnicity had the lower probability of screening (ME=-0.083***) compared to White 

women. In the US as a whole, lower income (ME=0.034***), lower education (ME=-

0.064*** for upper secondary; ME=-0.100*** for lower secondary or primary) and non-

possession of private health insurance (ME=-0.031* for public insurance; ME=-0.213*** for 

uninsured) all reduced the probability of screening. Within the US, differences in the 

importance of socio-demographic variables across ethnic groups are observed. While income 

is a positive correlate of screening for White (ME=0.040***) and Black (ME=0.049***) 

women it was not for Hispanic women or women of Other ethnicity. A similar result is 

observed for education where lower education is a significantly negative correlate with 

screening for White (ME=-0.102*** for upper secondary, ME=-0.184*** for lower 

secondary or primary) and Black women (ME=-0.081** for lower secondary or primary) but 

is not for Hispanic women or women of Other ethnicity. Being uninsured for all ethnicities is 

the largest contributor to not screening, in line with previous research. Overall in the US those 

who are uninsured have a 22 percentage point lower probability of screening in the preceding 

12 months in comparison to those with private health insurance. Notably, while marital status 

is a significant correlate of screening for Hispanic women (ME=0.077***), it is not for each 

of the other groups. 
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Table 7.7: Probit Regression of Cervical Cancer Screening in the US (2008) in the 

Preceding 12 Months: Results Presented as Marginal Effects 

 US White Black Hispanic Other 

Observations 8,134 3,742 1,625 2,080 687 
Log Equivalised 

Household Income 
0.034*** 

(0.008) 

0.040*** 

(0.012) 

0.049*** 

(0.017) 

0.019 

(0.015) 

0.021 

(0.028) 

Education      

Degree or higher Base Base Base Base Base 

Upper Secondary -0.064*** 

(0.014) 

-0.102*** 

(0.018) 

-0.019 

(0.031) 

-0.009 

(0.032) 

0.015 

(0.045) 

Lower Secondary or 

Primary  

-0.100*** 

(0.018) 

-0.184*** 

(0.030) 

-0.081** 

(0.041) 

-0.032 

(0.034) 

-0.024 

(0.068) 

Marital Status      

Married or 

Cohabitating 

0.042*** 

(0.008) 

0.024 

(0.019) 

0.031 

(0.027) 

0.077*** 

(0.023) 

-0.028 

(0.045) 

Unmarried Base Base Base Base Base 

Insurance Status      

Private Insurance Base Base Base Base Base 

Public Insurance -0.031* 

(0.020) 

-0.056* 

(0.033) 

0.018 

(0.035) 

-0.026 

(0.035) 

-0.053 

(0.073) 

Uninsured -0.213*** 

(0.016) 

-0.244*** 

(0.027) 

-0.187*** 

(0.037) 

-0.184*** 

(0.027) 

-0.253*** 

(0.064) 

Age Group      

Age 25-29 Base Base Base Base Base 

Age 30-34 -0.034 

(0.022) 

-0.046 

(0.036) 

-0.012 

(0.051) 

-0.020 

(0.039) 

-0.096 

(0.073) 

Age 35-39 -0.059*** 

(0.022) 

-0.081** 

(0.035) 

-0.065 

(0.050) 

-0.023 

(0.039) 

-0.130* 

(0.075) 

Age 40-44 -0.078*** 

(0.022) 

-0.096*** 

(0.034) 

-0.124** 

(0.053) 

-0.018 

(0.040) 

-0.146* 

(0.075) 

Age 45-49 -0.121*** 

(0.022) 

-0.153*** 

(0.034) 

-0.177*** 

(0.052) 

-0.036 

(0.041) 

-0.134* 

(0.076) 

Age 50-54 -0.111*** 

(0.023) 

-0.121*** 

(0.035) 

-0.172*** 

(0.052) 

-0.069 

(0.046) 

-0.114 

(0.078) 

Age 55-59 -0.170*** 

(0.024) 

-0.212*** 

(0.034) 

-0.241*** 

(0.053) 

-0.016*** 

(0.048) 

-0.231*** 

(0.077) 

Age 60-65 -0.205*** 

(0.024) 

-0.192*** 

(0.033) 

-0.289*** 

(0.054) 

-0.230*** 

(0.052) 

-0.205** 

(0.088) 

Ethnicity      

White Base - - - - 

Black 0.089*** 

(0.016) 

- - - - 

Hispanic 0.084*** 

(0.015) 

- - - - 

Other 

 

-0.083*** 

(0.022) 

- - - - 

Standard errors in parentheses. 

* 90% statistical significance; ** 95% statistical significance; *** 99% statistical significance 
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Table 7.8 presents marginal effects following probit regressions in the UK and partitioned by 

country across the UK for cervical cancer screening utilisation in the previous 3 years. Results 

are similar to those presented for the 12 month period in Table 7.6. In England income is no 

longer significant but in Northern Ireland women with lower income have a greater 

probability of screening ceteris paribus (ME=-0.121***). This follows the pro-poor 

inequalities observed in Northern Ireland in the concentration indices, controlling for a range 

for other socio-demographic variables and is also similar to the result observed in Chapter 4 

for cervical cancer screening. Women with lower education in England had a lower 

probability of screening in the preceding 3 years (ME=-0.072** for upper secondary, ME=-

0.179*** for lower secondary or primary). Overall these results, along with results from the 

concentration indices and from Table 7.6 above highlight that the individual characteristics 

which impact upon decision to screen vary widely across the different countries which make 

up the UK. 
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Table 7.8: Probit Regression of Cervical Cancer Screening in the UK (2008) in the 

Preceding 3 Years: Results Presented as Marginal Effects 

 UK England Scotland Wales N Ireland 

Observations 3,431 1,558 628 594 651 

Log Equivalised 

Household Income 

0.015 

(0.018) 

0.020 

(0.027) 

-0.015 

(0.042) 

0.003 

(0.042) 

-0.121*** 

(0.043) 

Education      

Degree or higher Base Base Base Base Base 

Upper Secondary -0.040* 

(0.021) 

-0.072** 

(0.031) 

-0.046 

(0.047) 

0.043 

(0.048) 

-0.037 

(0.050) 

Lower Secondary or 

Primary  

-0.087 

(0.025) 

-0.179*** 

(0.038) 

0.059 

(0.058) 

-0.016 

(0.060) 

-0.102* 

(0.055) 

Marital Status      

Married or cohabitating 0.029 

(0.019) 

0.053* 

(0.028) 

-0.017 

(0.042) 

0.026 

(0.045) 

-0.050 

(0.044) 

Unmarried Base Base Base Base Base 

Insurance Status      

Private Insurance 0.022 

(0.030) 

0.020 

(0.041) 

-0.005 

(0.077) 

-0.030 

(0.082) 

0.086 

(0.092) 

No Private Insurance Base Base Base Base Base 

Age Group      

Age 25-29 Base - Base Base Base 

Age 30-34 -0.002 

(0.058) 

Base 0.017 

(0.100) 

0.186** 

(0.090) 

-0.198* 

(0.117) 

Age 35-39 0.011 

(0.056) 

0.029 

(0.053) 

-0.056 

(0.095) 

0.171* 

(0.089) 

-0.137 

(0.114) 

Age 40-44 0.003 

(0.056) 

0.034 

(0.051) 

-0.058 

(0.094) 

0.078 

(0.096) 

-0.090 

(0.116) 

Age 45-49 -0.013 

(0.056) 

-0.022 

(0.052) 

-0.102 

(0.097) 

0.134 

(0.092) 

-0.040 

(0.117) 

Age 50-54 -0.099* 

(0.058) 

-0.031** 

(0.055) 

-0.118 

(0.098) 

-0.056 

(0.109) 

-0.281** 

(0.110) 

Age 55-59 -0.229*** 

(0.057) 

-0.254*** 

(0.052) 

-0.229** 

(0.102) 

-0.173 

(0.107) 

-0.230* 

(0.118) 

Age 60-65 -0.297*** 

(0.055) 

-0.307*** 

(0.051) 

- -0.229** 

(0.109) 

-0.340*** 

(0.107) 

Country      

England Base - - - - 

Scotland 0.056** 

(0.024) 

- - - - 

Wales 0.032 

(0.024) 

- - - - 

NI Catholic -0.014 

(0.033) 

- - - -0.087** 

(0.040) 

NI Protestant 0.065** 

(0.029) 

- - - Base 

Standard errors in parentheses.  

* 90% statistical significance; ** 95% statistical significance; *** 99% statistical significance 
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Table 7.9 presents marginal effects for cervical cancer screening utilisation in the preceding 3 

years in the US. It is noteworthy that the importance of income, while still a positive correlate 

of screening, is off less importance for screening in the 3 year period, with the size of the 

marginal effect halved in comparison to the 12 month period. Only amongst White women is 

income now a significant correlate of screening (ME=0.024***). Similarly for education, it is 

only for White women where lower education significantly reduces the probability of 

screening (ME=-0.062*** for upper secondary; ME=-0.127*** for lower secondary or 

primary). While being uninsured reduced the probability of screening compared to private 

insurance, for Black and Hispanic women, compared to 12 month screening, the percentage 

point difference is now far lower (ME=-0.046** for Black women and ME=-0.086*** for 

Hispanic women). Interestingly public health insurance for Black and Hispanic women does 

not lower the probability of screening while it does for White women both in these results and 

in Table 7.7 above. This may be due to the importance and use of public health insurance 

differing across ethnicities. Within the Hispanic group, being married led to an increase of 8 

percentage points in the probability that the woman will screen compared to those who are 

unmarried. 
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Table 7.9: Probit Regression of Cervical Cancer Screening in the US (2008) in the 

Preceding 3 Years: Results Presented as Marginal Effects 

 US White Black Hispanic Other 

Observations 8,134 3,742 1,625 2,080 687 

Log Equivalised 

Household Income 

0.015*** 

(0.005) 

0.024*** 

(0.008) 

0.012 

(0.009) 

0.006 

(0.009) 

0.023 

(0.020) 

Education      

Degree or higher Base Base Base Base Base 

Upper Secondary -0.029*** 

(0.009) 

-0.062*** 

(0.0138) 

-0.000 

(0.017) 

-0.001 

(0.021) 

0.080*** 

(0.029) 

Lower Secondary or 

Primary  

-0.052*** 

(0.014) 

-0.127*** 

(0.026) 

-0.034 

(0.025) 

-0.012 

(0.022) 

-0.046 

(0.039) 

Marital Status      

Married or 

cohabitating 

0.042*** 

(0.008) 

0.027** 

(0.013) 

0.017 

(0.014) 

0.080*** 

(0.016) 

0.019 

(0.034) 

Unmarried Base Base Base Base Base 

Insurance Status      

Private Insurance Base Base Base Base Base 

Public Insurance -0.038*** 

(0.014) 

-0.057** 

(0.025) 

0.001 

(0.021) 

-0.019 

(0.024) 

-0.122* 

(0.070) 

Uninsured -0.140*** 

(0.014) 

-0.203*** 

(0.025) 

-0.046** 

(0.023) 

-0.086*** 

(0.020) 

-0.326*** 

(0.071) 

Age Group      

Age 25-29 Base Base Base Base Base 

Age 30-34 0.020 

(0.015) 

-0.049 

(0.033) 

0.056*** 

(0.021) 

0.055*** 

(0.039) 

-0.039 

(0.051) 

Age 35-39 -0.023 

(0.017) 

-0.089** 

(0.034) 

-0.022 

(0.040) 

0.016 

(0.023) 

-0.014 

(0.054) 

Age 40-44 -0.033** 

(0.017) 

-0.052* 

(0.031) 

-0.023 

(0.035) 

-0.012 

(0.025) 

-0.123* 

(0.071) 

Age 45-49 -0.077*** 

(0.019) 

-0.144*** 

(0.035) 

-0.131*** 

(0.048) 

-0.010 

(0.027) 

0.037* 

(0.051) 

Age 50-54 -0.100*** 

(0.020) 

-0.148*** 

(0.036) 

-0.141*** 

(0.049) 

-0.060* 

(0.034) 

-0.027 

(0.061) 

Age 55-59 -0.117*** 

(0.022) 

-0.241*** 

(0.040) 

-0.121*** 

(0.049) 

0.016 

(0.048) 

-0.012 

(0.064) 

Age 60-65 -0.176*** 

(0.024) 

-0.226*** 

(0.038) 

-0.233*** 

(0.062) 

-0.139*** 

(0.048) 

-0.149 

(0.093) 

Ethnicity      

White Base - - - - 

Black 0.081*** 

(0.008) 

- - - - 

Hispanic 0.057*** 

(0.009) 

- - - - 

Other 

 

-0.051*** 

(0.016) 

- - - - 

Standard errors in parentheses.  

* 90% statistical significance; ** 95% statistical significance; *** 99% statistical significance 
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7.4. Discussion 

This chapter highlights the existence of different patterns of service use within and between 

the US and the UK in respect of cervical cancer screening. In the US, where opportunistic 

screening exists, larger inequalities are observed than in the UK where a population-based 

programme is in place. However, significant differences in socioeconomic inequalities exist 

within both the UK and US across countries and ethnic groups respectively. Results from the 

concentration indices and regression analyses highlight that the probability of screening and 

inequalities in screening are greater among White women compared to both Black and 

Hispanic women in the US. These inequalities across ethnic groups exist with regards to a 

range of socioeconomic variables including income, education and insurance status.  

 

Similar overall rates of utilisation are observed across the UK. However, after partitioning the 

analyses across the countries which constitute the UK and community background in 

Northern Ireland, significant differences in inequalities are observed. A pro-rich inequality is 

observed in England while divergently, in Northern Ireland, specifically amongst Northern 

Ireland Catholics, a pro-poor inequality is evident. In Wales and Scotland no variation in 

utilisation across socioeconomic groups is exhibited. 

 

The US, supported by a range of third party payers, appears to outperform the UK in respect 

of utilisation generally. However this higher utilisation in the US may be concealing other 

important issues such as very large inequalities in utilisation. Women in higher 

socioeconomic groups have a greater probability of screening in the US. These women may 

screen at greater rates and more regularly as they have a greater stock of human capital, 

possess private health insurance – which covers annual Pap smears – or are of a ‘worried 

well’ disposition. A large proportion of these women in the higher socioeconomic groups are 

also more likely to screen annually, in comparison to every 3-5 years in the population-based 

programme in the UK. 

 

Amongst those women for whom annual screening has become part of a routine, it will be 

difficult to reduce their insistence on screening regularly. Supplier induced demand may be 

present where the incentive structure and a population accustomed to regular screening is in 

place. This latter point may further facilitate clinicians in ignoring the information relating to 

the appropriate screening intervals that are available. For example, while the USPSTF and the 
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American Cancer Society both recommend Pap smears every three years, 92% of 

obstetricians and gynaecologists’ stated that they recommend annual screening to women 

(Boland et al., 2011). As the US is unlikely to introduce population-based screening in the 

near future, to an extent due to suspicions of government paternalism in health care, this over-

screening among some affluent groups is likely to remain.  

 

Women may elicit utility from screening regularly. However the more often they screen the 

greater the pecuniary and non-pecuniary costs incurred and the greater the probability of 

having false-positives or unnecessary treatment. Additionally, regular screening is placing 

large costs on the health care system in the US compared to the UK. The cost-effectiveness of 

the screening programme in the UK is likely to be far superior to the US. Previous studies in 

the literature have highlighted that the US has four times as many cervical cancer screens as 

the Netherlands (which operates a screening programme similar to the UK) but the extra 

screens have not led to improved mortality rates (Habbema et al., 2012). Kulasingam et al., 

(2006) have shown that for women in the US aged 30–44 the incremental cost-effectiveness 

ratios for cervical cancer screening ranged from $20,533 for screening every three years to 

$331,837 for annual screening per life-year saved. The authors of this study state that 

resources should be focused not on aiding the over-screening of some groups, but on 

screening women who never or rarely screen. It is these women (less than 10% of the targeted 

population) that make up over half of all cervical cancer deaths in the US and most of these 

women are in the lowest socioeconomic groups (Spence et al., 2007). If these lower 

socioeconomic women were accurately brought into the screening system, up to three quarters 

of all cervical cancer deaths in the US could be avoided (Simard et al., 2012). 

 

The pro-rich inequalities in the US were greater than those in the UK. This follows on from 

Chapters 4 and 5 where countries with population-based programmes for cervical cancer had 

little or no inequalities in utilisation in comparison to those countries with opportunistic 

screening. However, these results also conceal the heterogeneity in inequalities observed 

across individual countries in the UK. While a large pro-rich inequality exists in the England, 

paradoxically a large pro-poor inequality is observed in Northern Ireland, specifically 

amongst those from a Catholic background. These results are similar to previous research 

where pro-rich inequalities in cervical cancer screening are observed in England (Sabates and 

Feinstein, 2006; Moser et al., 2009) while no inequality, or slightly pro-poor inequality exists 

in Northern Ireland (Chapter 4). As the need for cervical cancer screening in lower 
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socioeconomic groups may be greatest, this pro-poor inequality in Northern Ireland must be 

welcomed and may subsequently aid greater reductions in cervical cancer mortality. The 

results from the UK show that promoting utilisation based on socioeconomic characteristics at 

a national level, ignoring the potential for different responses across countries in the UK, 

would be incorrect. The perhaps understandable fixation of researchers with England may in 

particular, result in policy formulation unsuited to other countries unless these are carefully 

scrutinised. Even within Northern Ireland equality impact assessments related to community 

(ethnic) background may be required before policy changes are introduced. For researchers, 

measuring inequalities in health care at the UK level may be worthwhile. But where the data 

is available, exploring the possible nuances between countries in the UK is essential to help 

better inform policy. 

 

In the US, exploring differences across racial or ethnic groups is important, and researchers 

have in the past examined differences in screening utilisation across ethnic groups (Singh et 

al., 2004; Singh et al., 2012; Simard et al., 2012). However few studies have specifically 

measured socioeconomic inequalities across these groups. Overall, ceteris paribus, the 

probability of screening is higher in Black and Hispanic women compared to White women 

and this follows what has been seen recently in the literature (SEER, 2012). Heterogeneity in 

terms of socioeconomic inequalities across the ethnic groups is also noteworthy. Utilisation 

rates for women with private health insurance, who are in the highest income quintile or who 

have a college degree differ little across Whites, Blacks and Hispanics. However for women 

in lower income groups, who are uninsured or who have low educational attainment, 

utilisation rates are higher for Blacks and Hispanics than for White women. While lower 

socioeconomic women in these groups may have been more effectively targeted by 

policymakers, poorer Black and Hispanic women may also elicit greater utility from a screen. 

As these women have a greater probability of acquiring and dying from cervical cancer than 

poorer White women, this may be impacting upon their decision to screen. A greater social 

conformity to screen in minority communities where a greater proportion of peers may have 

been diagnosed or died from cervical cancer and where the woman may be the primary earner 

of the household may also help to explain some of the variation in screening amongst poorer 

women across ethnic groups. 

 

It is noteworthy that screening differs across ethnic groups for those with public health 

insurance such as Medicaid. The probability of screening ceteris paribus for Black and 



  

167 
 

Hispanic women is the same regardless of whether they have public or private insurance, but 

for White women there is a statistically lower probability of screening with public health 

insurance. In this context, public health insurance as a tool for access may be seen differently 

for White women than it is for Black or Hispanic women. The lower inequality in screening 

coverage should be welcomed for Black and Hispanic women due to the higher rates of the 

mortality from the disease for these women. However inequalities in screening in the US still 

remain and are far larger than in the UK. Greater attention should also be placed upon poorer 

White women as it is these women who seem to be left behind by the screening programme in 

the US. 

 

 

7.5. Conclusion 

This chapter demonstrated the existence of different patterns of screening utilisation within 

and between the UK and the US. It demonstrated that while utilisation is higher in the 

opportunistic programme operated in the US, there is a more equitable pattern of utilisation in 

the UK. Results also show that measuring utilisation and inequalities in cervical cancer 

screening at the national level conceals the nuances that exist across distinctive groups within 

a country. Policymakers must appreciate that the notion of a one-size fits all policy approach 

to encouraging utilisation may be mistaken. The failure to understand that inequalities in 

cancer screening may differ across ethnic groups or countries, may negatively affect the 

impact of polices which are implemented to reduce inequalities. Developing policies aimed at 

encouraging utilisation must also take into account such differences as well as the factors that 

underlie them. In line with the previous chapters population-based programmes do help to 

reduce inequalities in screening as well as prevent over-screening in some groups which will 

impact upon the effectiveness of the programme. However in England even with population-

based screening, inequalities remain and specific measures to reduce these inequalities may be 

needed. 
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8. Conclusions 

 

8.1. Introduction 

This chapter presents a summary of this thesis and highlights some of the main conclusions of 

the research undertaken, as well as some limitations of the research and potential avenues for 

future work. Some conclusions from this thesis pertinent to policy are also discussed. Section 

8.2 presents a summary of the thesis and the key findings and examines how the research 

objectives from Chapter 1 were achieved. Section 8.3 discusses the limitations of the research. 

Section 8.4 highlights some potential policy implications of the research. Section 8.5 presents 

potential areas for future work relating to cancer screening, cancer treatment and the 

measurement of inequalities. The final section presents some concluding remarks. 

 

 

8.2. Summary Of The Thesis And Key Findings 

A substantial burden is borne by individuals and societies due to cancer. This burden is likely 

to increase in the future as both the incidence and prevalence of cancer rise, associated with 

population ageing, changing lifestyles and improved detection, diagnostic and treatment 

methods. Cancer control strategies are used to reduce the burden from cancer through the 

implementation of initiatives across the cancer care pathway, as discussed in Chapter 1. 

Cancer screening is an important part of most cancer control strategies. Cancer screening 

allows for a cancer to be detected at an earlier stage than would have otherwise been the case. 

The earlier detection of cancer affords quicker access to diagnostic testing and also allows for 

the earlier initiation of treatment. This earlier commencement of treatment has been shown to 

reduce morbidity and mortality for many cancers. Chapter 2 highlights that cancer screening 

programmes, for cervical, colorectal and breast cancer in particular, have been proven to 

reduce morbidity and mortality thereby potentially reducing the overall burden of the disease. 

In practice though, the ability of screening programmes to reduce the burden of cancer, 

depends largely upon the acceptance and use of screening by individuals. 

 

This thesis explores the main factors which determine an individual’s decision to screen. In 

this context, this thesis examined variations in cancer screening utilisation across socio-

demographic groups, in different contexts and how variations in utilisation developed. To 
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achieve these research objectives, the analyses undertaken are located within an intuitive 

expected utility framework. Within this framework, individuals will screen if the utility 

elicited from screening is larger than the utility of not screening. It is clear from Chapters 2 

and 3 that the socioeconomic characteristics of an individual played a significant role in 

screening uptake. Factors such as education, income, social class, marital status, gender and 

insurance were shown to impact upon whether a screen was undertaken or not. The roles of 

these variables were explained with reference to the intuitive model. Concentration indices 

and regression analyses were undertaken to firstly examine whether differences in utilisation 

across socio-demographic groups exist and secondly to measure the size of observed 

inequalities. These methods also allow for inequalities to be readily compared across 

countries, and within countries, in a consistent and systematic fashion. As the manner in 

which socioeconomic inequalities manifest themselves differs across individuals and 

populations, within the analyses an attempt to explain why inequalities may have developed is 

also undertaken. 

 

An individual’s decision to engage with screening services is dependent upon the availability 

of screening and the organisation of the screening programme if it exists. Screening 

programmes can be opportunistic or population-based. Within opportunistic programmes, the 

pecuniary and non-pecuniary costs and the initiative to screen are borne largely by the 

individual. Within these programmes, individuals must subjectively assess the risk of cancer, 

acquire and process information about the screen and subsequently organise and undertake the 

screen; these costs may impact disproportionately on those from lower socioeconomic groups. 

Higher socioeconomic groups may also elicit greater utility from a screen due to having a 

greater stock of human capital, lower time preference, and being of a ‘worried well’ 

disposition – in effect they may have a greater taste for health. Within population-based 

programmes, the initiation of screening is determined to a greater extent by providers. 

Invitations are sent to individuals targeted for screening due to their high risk, and these 

invitations provide information regarding the advantages and disadvantages of the screen. 

Screens are largely free at the point of delivery and the programme invites individuals to 

screen once a timely period has passed since their previous screen. Population-based 

programmes also follow individuals through the care pathway if a cancer is detected. In this 

context, the population-based programmes reduce the costs of screening which impact 

disproportionally on poorer groups, thereby helping to reduce inequalities in screening. 
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The empirical chapters in this thesis (Chapters 4 – 7) explore the variations in screening 

utilisation across socio-demographic groups. Where applicable, each chapter also investigates 

patterns of utilisation among different socioeconomic groups and across opportunistic and 

population-based programmes. In Chapter 4, variations in breast and cervical cancer screening 

across the island of Ireland are explored. Within Northern Ireland pro-rich inequalities in 

screening are not evident.
84

 This may be attributed in large part to the mature population-

based screening programme which exists. Conversely, in the Republic of Ireland, where 

opportunistic screening for cervical cancer exists, not only is utilisation lower, but a large 

socioeconomic gradient across socioeconomic groups, income and insurance status is evident. 

Additionally, socioeconomic inequalities in breast cancer screening are also observed in the 

Republic of Ireland. This is despite a population-based breast cancer screening programme 

being in existence, though this programme was not fully implemented at the time of data 

collection. In this context, the lack of a population-based programme cannot be fully blamed 

for the inequalities observed. However, the lack of maturity of the programme may play some 

role in the inequalities observed. The variation in utilisation across socioeconomic groups 

may reflect the knowledge of, and benefits of, screening being disseminated more slowly to 

those in lower socioeconomic groups in comparison to their more affluent, ‘worried well’ 

counterparts. In Northern Ireland, evidence points to inequalities in screening utilisation only 

dissipating as the population-based programme matured. The public-private nature of the 

Republic of Ireland’s health care system may also explain some of the inequality that is 

exhibited, especially across insurance groups. The speedier access to treatment if a cancer is 

detected, afforded by private health insurance, may contribute to the higher utilisation 

observed for those with insurance. In the context of this latter point, while the introduction of 

population-based screening may reduce inequalities, whether or not inequalities will reduce to 

the same extent as in Northern Ireland is questionable. 

 

Chapter 5 expanded upon Chapter 4 to determine whether the same pattern of utilisation was 

evident beyond the island of Ireland. Chapter 5 explored variations in utilisation of breast and 

cervical cancer screens across socio-demographic groups and across the EU-15. In this 

chapter, EU-15 countries were partitioned according to whether or not they had fully 

implemented population-based programmes, in line with EU recommendations, at the time of 

the data collection. Results from this chapter illustrate that socioeconomic inequalities in 

                                                           
84

 Pro-poor inequalities were observed in Northern Ireland in Chapter 7 using a different dataset at a different 

point in time. 
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utilisation (as measured by socioeconomic group and education), especially for cervical 

cancer, were evident in countries with opportunistic screening. No such gradient was 

observed in countries operating population-based screening. This chapter also explored the 

factors that influence whether the individual screened. Screening arising from an ‘individual’s 

own initiative’ was more common in countries with opportunistic screening. Therefore, given 

that the individual’s initiative is more important for screening utilisation in opportunistic 

programmes, it is not surprising that socioeconomic inequalities are evident in these 

programmes. 

 

Chapters 4 and 5, both highlight that population-based screening programmes help to reduce 

inequalities in breast and (especially) cervical cancer screening utilisation. Chapter 4 also 

showed that the nature of the health care system in place may negate some of the reduction in 

inequalities. This may be evident in the Republic of Ireland due to the differential access to 

screening and treatment afforded by health insurance. Chapter 6 measured inequalities in 

utilisation across both opportunistic (cervical, colorectal and prostate) and population-based 

(breast) programmes in the Republic of Ireland. Decomposition analyses were undertaken to 

identify the main determinants driving inequality across each of the cancer screens. Results 

highlight that private health insurance is the main factor contributing to the inequality for both 

colorectal and prostate cancer screening. Private health insurance is also the second largest 

driver of inequality for breast cancer screening, even though population-based screening is in 

existence. These are pertinent results for policymakers to take into account. The importance of 

private health insurance may reflect the ability of those with insurance to bear the monetary 

costs of screening, while those who are insured may also have a greater preference for health, 

are more risk averse, or have a higher stock of human capital which screening may help 

protect in the event of a cancer being detected (Kenkel, 1994). As stated in Chapter 4, as 

insurance affords speedier access to subsequent treatment if a cancer is detected, a greater net 

expected utility may be garnered from screening for the insured group. 

 

As discussed above, Chapters 4 – 6 highlighted that the organisation of the screening 

programme in place impacts on the variations in utilisation observed across socio-

demographic groups. Chapter 7 extends these analyses by exploring the main determinants of 

cancer screening utilisation in the UK (where population-based cervical cancer screening 

exists) and the US (where opportunistic cervical cancer screening exists). Comparative 

analyses of the UK and US also allows for screening to be explored where different health 
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care systems are in operation. Additionally, the chapter explores how inequalities in screening 

differ between distinctive groups within each country. Inequalities were larger in the US than 

in the UK. Cervical cancer screening, particularly annual screening (which may be 

characterised as over-screening according to the USPSTF recommendations), was much more 

prevalent in the US, especially amongst higher socioeconomic groups. While this over-

screening negatively affects the cost-effectiveness of screening in the US, it also affects the 

allocation of resources to poorer women where the effectiveness of cervical cancer screening 

has been shown to be largest in reducing mortality. Results from this chapter highlight that 

significant variations in socioeconomic inequalities were observed across ethnicity in the US 

and across the constituent countries of the UK. In England, pro-rich inequality is exhibited, 

while in Northern Ireland pro-poor inequality is observed (particularly amongst Northern 

Ireland Catholics). While inequality in the US is evident across all ethnic groups, lower 

socioeconomic Black and Hispanic women are more likely to screen than their poor, White 

counterparts. The probability of screening amongst White women varied across those with 

public and those with private insurance. However, no such difference was observed for Black 

and Hispanic women. Poorer women in non-White groups may have a greater incentive to 

screen due to higher incidence and mortality rates.  

 

The decision to screen may also be taken at a household rather than at an individual level. 

This may explain some of the variations observed across marital status which is observed in 

the Republic of Ireland in Chapters 4 and 6 and across countries in the EU-15 in Chapter 6 

and among Whites and Hispanics in the US in Chapter 7. The role of marital status does not 

seem to depend upon the type of screening programme in the same manner as other 

socioeconomic variables. Higher screening utilisation by those who are married may also be 

due to ‘pester power’ or a greater level of social support if a cancer is diagnosed, which will 

increase the net expected utility of screening. Chapter 6 highlights that in the Republic of 

Ireland, for men in particular, marital status impacts upon the decision to engage with 

screening. Supply side factors may also impact upon the decision to screen. The high 

utilisation of prostate cancer screening highlighted in Chapter 6 or cervical cancer in the US 

highlighted in Chapter 7 may also be driven by supply side factors such as the preference of a 

clinician as an incentive structure is in place to benefit financially from offering screening. 

Where supplier induced demand exists, this can often lead to unnecessary costs being incurred 

by the individual and also lead to poor cost-effectiveness of screening. 
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The use of concentration indices and regression analyses allows for variations in utilisation 

across socio-demographic groups to be readily interpreted. The introduction of concentration 

indices and decomposition analysis (where applicable) to the literature on cancer screening, is 

a main contribution of this thesis. This thesis was one of the first to use these methods to 

measure inequalities in cancer screening. Concentration indices, as with Gini coefficients, 

allow for inequalities to be compared across different populations and over time. While this 

study was the first to incorporate concentration indices and decomposition analysis, these 

methods have increasingly been used to measure inequalities since this research was 

embarked upon, including by the OECD to measure inequalities in a cross-county 

comparison. While the concentration index was used in this thesis to measure inequalities, 

calculating the indices within statistical software was somewhat difficult, especially 

calculating standard errors for the Wagstaff index. In the course of my thesis, in collaboration 

with colleagues at NUI Galway, Erasmus University Rotterdam and University of Macedonia, 

Greece the author of this thesis helped to construct a Stata command for the computation of 

inequality indices including the concentration index. 

 

 

8.3. Limitations Of The Thesis 

A number of limitations specific to the analyses in this thesis should be recognised. Self-

reported screening utilisation may be affected by recall bias. Self-reported explanatory and 

ranking variables, such as income were also included in the analyses and may be subject to 

measurement error. Within the analyses a number of respondents also failed respond to the 

question regarding their income, though when these individuals were randomly allocated to 

the ranking variable (both at the top and the bottom of the ranking variable) results did not 

materially change. As the analyses used cross-sectional data, where different time periods are 

recommended between screens, questions which focus on screening in the preceding 12 

months may not adequately capture these differences. In Chapter 5, as countries were in the 

process of moving from being opportunistic to becoming population-based, this may affect 

the ability to make a clean comparison across screening type. The low number of observations 

in the Eurobarometer data for each country meant that undertaking cross-country comparisons 

was not feasible and also curtailed the potential to investigate the impact of the health care 

system on inequalities in screening. 
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8.4. Policy Implications 

Results from this thesis are potentially important for policymakers. This thesis highlights that 

significant variations exist in the utilisation of cancer screening services across socio-

demographic groups. These variations, as shown by previous studies in the literature and the 

intuitive model presented in Chapter 2, are underpinned by a myriad of observable and 

unobservable factors such as knowledge of the screen, ability to pay for the screen and 

anxiety about the screening test and results of the screen. External factors, which can be 

changed by policymakers, such as the health care system in place, and in particular the 

screening programme, play large roles in what screening is available to an individual and how 

individuals engage with screening. Population-based screening programmes, such as those 

recommended by the EU, improve the cost-effectiveness of screening and reduce mortality 

from cancer. Additionally, results in this thesis highlight that population-based programmes 

allow for more equitable utilisation of screening services in part due to reducing both 

pecuniary and non-pecuniary costs of a screen. These costs have a greater impact on those in 

lower socioeconomic groups and a reduction in these costs will disproportionally favour 

individuals within these lower socioeconomic groups leading to a reduction in screening 

inequalities. This subsequent reduction in screening inequalities, especially for cervical cancer 

and colorectal cancer where screening is most effective and where socioeconomic gradients in 

mortality are largest, may help aid the reduction in mortality from cancer and also help reduce 

the overall the burden of the disease. 

 

From an Irish policymaker’s perspective, the analyses in this thesis present a number of 

pertinent findings. Comber and Gavin, (2004), state that it is clear that the failure to 

implement population-based cancer screening for cervical cancer in the past resulted in an 

increase in cervical cancer mortality in the Republic of Ireland. Results in this thesis highlight 

that this to a large extent may be due to the low utilisation rates of cervical cancer screening 

amongst those in lower socioeconomic groups where cervical cancer incidence and mortality 

is highest. The results from Chapter 4 and Chapter 6 also illustrate that the implementation of 

population-based screening may not reduce inequalities to the same level as in Northern 

Ireland due to the mixed public-private health care system in place. In this system, private 

health insurance potentially allows for speedier access to screening and treatment, for those 

without insurance this may reduce the probability of screening if they believe that slower 

access to treatment exists if a cancer is detected. In this context in the absence of a policy 



  

176 
 

initiative to improve access to treatment following screening, or to assure individuals that 

quick access to treatment does actually exist, inequalities are unlikely to reduce to the same 

extent as is observed in Northern Ireland even if population-based screening is successfully 

implemented. This has also important implications for the population-based colorectal cancer 

screening programme which is currently being rolled out. 

 

Another important contribution of this thesis to policy concerns the use of concentration 

indices and decomposition analyses in measuring socioeconomic inequalities. The methods 

introduced and incorporated in this thesis offer policymaker’s greater information about 

cancer screening inequalities and also what the underlying determinants of inequalities are. 

Concentration indices allow for inequalities to be compared over time and across population 

groups. They are an easily calculated measure to highlight what impact a policy decision has 

had on reducing, or increasing, inequalities in health, such as in cancer screening. Separately 

the ability to decompose inequalities calculated by the concentration index into contributions 

of specific determinants can be extremely beneficial to policymakers. Decomposition analyses 

may allow for policymakers to understand the underlying determinants of inequalities and 

therefore allow for more accurate, targeted policy instruments to be aimed at the 

determinant(s) which is (are) causing the inequality. Results from the decomposition analyses 

in Chapter 6 highlight that improving utilisation among individuals without private health 

insurance may lead to the greatest reduction in cancer screening inequalities in the Republic 

of Ireland. 

 

The use of concentration indices to measure inequalities in Chapter 7, highlight that only 

measuring inequalities at the national level may conceal inequalities that exist across 

distinctive groups within a country. This may affect the ability of policy to reduce inequalities 

if the policy is not targeted at those groups most affected by inequality. The pertinence of 

concentration indices in measuring inequalities has already been reflected through their use by 

OECD researchers (though it is worth noting that in their initial attempts they incorrectly 

estimated the indices). As more researchers use these methods in the future, a greater degree 

of easily interpretable information will be available for policymakers to implement evidence-

based policies to reduce inequalities. The Gini coefficient is widely used by policymakers in 

observing income inequality. As the concentration index has similar properties to the Gini 

coefficient, they could become an essential tool for policymakers in understanding 

inequalities in cancer screening and health care utilisation in general. 
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Results from Chapter 7 highlight to policymakers in the UK that only measuring inequalities 

at the UK level may be incorrect. Following devolution of health care to the countries which 

constitute the UK, and the different cancer authorities with exist in UK, undertaking analyses 

within each country is important. These results highlight that in the UK as a whole, 

inequalities do not exist, but for England they do. It is important for policymakers that they 

have the correct information available to them when implementing policy changes. 

 

Chapter 7 also highlights that inequalities in the US for cervical cancer screening, were lower 

for non-White women than White women. This is in divergence to past studies which found 

greater socioeconomic inequalities amongst Black and Hispanic women. These results show 

that policy changes introduced in the past may have increased utilisation in cervical cancer 

screening in poorer Black and Hispanic groups, thereby reducing inequalities, but a 

consequence of these policies (or a failure to implement similar policies for poorer White 

women) is that lower socioeconomic White women are now the least likely to screen for 

cervical cancer in the US (along with women from Other ethnicity). In this context, measuring 

inequalities over time, rather than at just one period in time, including in the Republic of 

Ireland following the introduction of population-based programmes for cervical and colorectal 

cancer for instance, is important to determine how policy changes are impacting not only 

utilisation but also inequalities in utilisation.  

 

Overall the results from this thesis highlight a number of important results for policymakers in 

general, but also specifically in Ireland, the UK and the US. Additionally, the failure to 

measure and take into account inequalities in screening utilisation may negate many of the 

potential benefits of policy measures such as the introduction of population-based screening, 

or initiatives to reduce inequalities in some groups. 

 

 

8.5. Future Work 

A number of potential future research avenues have been identified as a result of the analyses 

undertaken in this thesis. The Republic of Ireland currently has population-based screening 

programmes for breast, cervical and colorectal cancer. As data becomes available in the future 

from The Irish Longitudinal Study on Aging (TILDA), there is the potential to explore 

inequalities in screening after the introduction of population-based colorectal cancer screening 
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within a panel context. Another potential future research avenue regards undertaking 

decomposition analyses on cancer screening in an international setting. These analyses will 

allow not only for inequalities to be measured across countries, but also illustrate how the 

drivers of inequalities may differ across health care systems. 

 

Exploring what impact cancer screening has upon inequalities observed in cancer treatment 

may also be undertaken in the future and explore to what extent population-based 

programmes in screening results in improved outcome from treatment. There is also scope to 

further develop the methodology incorporated in this thesis to other avenues of research. 

Measurement of inequalities using concentration indices in an intergenerational sense may 

help to determine if inequalities in health or health care use dissipated across generations. 

Other ranking variables, such as distance to health facilities (whether this may impact upon 

inequalities between urban and rural groups,) BMI or age could all potentially be used to rank 

individuals and explore other dimensions of inequality in health and health care utilisation. 

 

 

8.6. Overall Conclusions 

This thesis explored the main socio-demographic determinants which impact upon the 

decision to screen. As the expected utility of screening elicited from a screen differs across 

individual characteristics, it is unsurprising that variations in utilisation exist across socio-

demographic groups. Socioeconomic variables were shown to be amongst the largest 

contributing factors in the utilisation of screening. Concentration indices and complementary 

regression analyses show that socioeconomic inequalities exist in cancer screening, but the 

extent of these inequalities differs across cancers, countries, screening programmes and 

distinctive groups within countries.  

 

The organisation of the cancer screening programme in place was shown to impact upon 

socioeconomic inequalities. Where population-based screening existed, little or no 

inequalities were observed. Conversely, for those countries with opportunistic screening, large 

inequalities were observed. The implementation of population-based programmes may lead to 

significant reductions in inequalities. In this context, the endeavour of policymakers to 

implement population-based cancer screening in Europe currently, may help to reduce the 

mortality from cancer and the burden of the disease, specifically where a large socioeconomic 
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gradient in incidence and mortality exists, such as for cervical and colorectal cancer. The 

health care system in place also impacted upon patterns of utilisation across socio-

demographic and socioeconomic groups, even where population-based screening exists. If 

individuals have a greater ability to acquire screening or subsequent treatment if a cancer is 

detected, through for example private health insurance or out-of-pocket payments, 

socioeconomic inequalities are likely to remain. Results from this thesis highlight that other 

factors such as marital status, supplier induced demand by clinicians and the ethnicity of the 

individual may also impact upon the decision to screen 

 

This thesis showed that the use of concentration indices and decomposition analyses where 

applicable to measure socioeconomic inequalities may provide valuable insights into the 

operation of screening programmes. For both policymakers and researchers, these methods 

can be invaluable tools in measuring and understanding socioeconomic inequalities in health 

care service use. 

 

Screening behaviour is subject to a myriad of influences which interact in a complex manner 

and which may evolve over time and in response to policy changes. Continuing to measure 

and understand the main factors impacting upon screening behaviour should be an important 

element for both the research community and policymakers at large. This thesis is an 

important step towards achieving this overarching goal of understanding the factors which 

impact screening utilisation. 
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10. Appendix 

 

10.1. Appendix: Chapter 2 

Table A2.1: Hakama et al., (1985) Criteria for Evaluating an Organised Cervical Cancer 

Screening Programme 

“For screening to be effective, it should be organised according to an agreed policy. 

Essential elements of such a programme are: 

1)The target population has been identified; 5)There is an organised quality control 

programme on taking of the smears and on 

interpreting them;  

2)The individual women are identifiable;  

 

6)Adequate facilities must exist for diagnosis 

and for appropriate treatment of confirmed 

neoplastic lesions; 

3)Measures are available to guarantee high 

coverage and attendance such as a personal 

letter of invitation;  

 

7)There is a carefully designed and agreed 

referral system, an agreed link between the 

woman, the laboratory and the clinical 

facility for diagnosis of an abnormal 

screening test, for management of any 

abnormalities found and for providing 

information about normal screening tests; 

4)There are adequate field facilities for 

taking the smears and adequate laboratory 

facilities to examine them; 

8)Evaluation and monitoring of the total 

programme is organised in terms of 

incidence and mortality rates among those 

attending, among those not attending, at the 

level of the total target population. Quality 

control of the epidemiological data should be 

established.” 

Source: Hakama et al., (1985). 
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10.2. Appendix: Chapter 3 

Table A3.1: Concentration Indices by Unique Values of Equivalised Household Income 

Overall Observations = 8,361 

Unique Values  Concentration Index 

6,204 0.14481655 

2,500 0.14481424 

1,000 0.14478531 

500 0.14478651 

250 0.14473307 

100 0.14477638 

50 0.14461677 

25 0.14400457 

10 0.14132239 

 

 

 

 

 

Calculation of an Erreygers index from a convenient regression. Convenient regression is 

expressed as equation A3.1: 

              (A3.1) 
 

From the convenient regression the Erreygers index can be expressed as equation 

A3.2 and A3.2: 
 

     (       )
   

 

(       )
   

(A3.2) 

  
       

    (A3.3) 
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10.3. Appendix: Chapter 4 

Construction of Equivalised Income Variables 

Within the SLÁN 2007 individual were given the following question: 

 “Could I ask about the approximate level of net household income? This means the total 

income, after tax and PRSI, of ALL MEMBERS of the household. It includes ALL TYPES of 

income: income from employment, social welfare payments, child benefit, rents, interest, 

pensions etc. 

We would just like to know into which broad group the total income of your household falls. 

I'd like to assure you once again that all information you give me is entirely confidential. 

Perhaps you could look at this card and tell me the letter corresponding to the total income 

range of your household. You can choose from the amounts per week, per month or per year – 

whichever is most convenient for you.” 

 

The income card respondents were given is shown in Table A4.1 below: 

 

Table A4.1: Income Cards in SLÁN 2007 

Per Week Per Month Per Year 

€86 or less €375 or less €4,499 or less 

€87 - €109 €376 - €475 €4,500 - €5,699 

€110 - €153 €476 - €667 €5,700 - €7,999 

€154 - €192 €668 - €833 €8,000 - €9,999 

€193 - €240 € 834 - € 1,042 €10,000 - €12,499 

€241 - €288 €1,043 - €1,250 €12,500 - €14,999 

€289 - €336 €1,251 - €1,458 €15,000 - €17,499 

€337 - €384 €1,459 - €1,667 €17,500 - €19,999 

€385 - €432 €1,668 - €1,875 €20,000 - €22,499 

€433 - €479 €1,876 - €2,083 €22,500 - €24,999 

€480 - €527 €2,084 - €2,292 €25,000 - €27,499 

€528 - €575 €2,293 - €2,500 €27,500 - €29,999 

€576 - €623 €2,501 - €2,708 €30,000 - €32,499 

€624 - €671 €2,709 - €2,917 €32,500 - €34,999 

€672 - €719 €2,918 - €3,125 €35,000 - €37,499 

€720 - €767 €3,126 - €3,333 €37,500 - €39,999 

€768 - €815 €3,334 - €3,542 €40,000 - €42,499 

€816 - €863 €3,543 - €3,750 €42,500 - €44,999 

€864 - €911 €3,751 - €3,958 €45,000 - €47,499 

€912 - €959 €3,959 - €4,167 €47,500 - €49,999 

€960 - €1,151 €4,168 - €5,000 €50,000 - €59,999 

€1,152 - €1,343 €5,001 - €5,833 €60,000 - €69,999 

€1,344 - €1,534 €5,834 - €6,667 €70,000 - €79,999 

€1,535 or more €6,668 or more €80,000 or more 
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Within NIHSWS 2005 respondents were asked: 

“Which number represents the TOTAL gross annual income from ALL sources of your 

Household?” 

 

The income card respondents were given is shown in Table A4.2 below: 

Table A4.2: Income Cards in NIHSWS 2005 

Less than £520, say less than £10 per week 

£520 - £1,040, say between £10 and £20 per week 

£1,040 - £1,560, say between £20 and £30 per week 

£1,560 - £2,090, say between £30 and £40 per week 

£2,090 - £2,610, say between £40 and £50 per week 

£2,610 - £3,130, say between £50 and £60 per week 

£3,130 - £3,650, say between £60 and £70 per week 

£3,650 - £4,170, say between £70 and £80 per week 

£4,170 - £4,690, say between £80 and £90 per week 

£4,690 -£5,210, say between £90 and £100 per week 

£5,210 - £6,260, say between £100 and £120 per week 

£6,260 - £7,300, say between £120 and £140 per week 

£7,300 - £8,340, say between £140 and £160 per week 

£8,340 - £9,390, say between £160 and £180 per week 

£9,390 - £10,430, say between £180 and £200 per week 

£10,430 - £11,470, say between £200 and £220 per week 

£11,470 - £12,510, say between £220 and £240 per week 

£12,510 - £13,560, say between £240 and £260 per week 

£13,560 - £14,600, say between £260 and £280 per week 

£14,600 - £15,640, say between £280 and £300 per week 

£15,640 - £16,690, say between £300 and £320 per week 

£16,690 - £17,730, say between £320 and £340 per week 

£17,730 - £18,770, say between £340 and £360 per week 

£18,770 - £19,810, say between £360 and £380 per week 

£19,810 - £20,860, say between £380 and £400 per week 

£20,860 - £23,460, say between £400 and £450 per week 

£23,460 - £26,070, say between £450 and £500 per week 

£26,070 - £28,680, say between £500 and £550 per week 

£28,680 - £31,200, say between £550 and £600 per week 

£31,200 - £33.800, say between £600 and £650 per week 

£33,800 - £36,400, say between £650 and £700 per week 

£36,400 - £39,000, say between £700 and £750 per week 

£39,000 - £41,600, say between £750 and £800 per week 

£41,600 - £44,200, say between £800 and £850 per week 

£44,200 - £46,800, say between £850 and £900 per week 

£46,800 - £49,400, say between £900 and £950 per week 

£49,400- £52,000, say between £950 and £1,000 per week 

£52,000 and over, say over £1,000 per week 
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Construction of Explanatory Variables 

Within the analysis explanatory variables from SLÁN 2007 were constructed in line with 

Table A4.3 below: 

Table A4.3: Definition of the Explanatory Variables from SLÁN 2007 

Variable Definition 

Respondent’s ESeC class - current or previous occupation: 

1) Large employers, higher managers/professionals  

2) Lower mangers/professionals, higher supervisors  

3) Intermediate occupations  

4) Small employers and self-employed (non-agriculture)  

5) Small employers and self-employed (agriculture)  

6) Lower supervisors and technicians  

7) Lower sales and service  

8) Lower technical  

9) Routine  

10) Unknown/unclassified (including never worked) 

Socioeconomic groups Within SLÁN, individuals were categorised into 10 distinctive 

occupations based upon current or previous occupation. Five 

socio-economic groups were constructed using an individual’s 

current or previous occupation from this occupation scale 

1) Socioeconomic group 1 Large employers, higher managers/professionals; 

Lower mangers/professionals, higher supervisors 

2) Socioeconomic group 2 Intermediate occupations; 

Lower supervisors and technicians 

3) Socio-economic group 3 Small employers and self-employed (non-agriculture); 

Small employers and self-employed (agriculture) 

4) Socio-economic group 4 Lower sales and service;  

Lower technical;  

Routine  

5) Socio-economic group 5 Unknown/unclassified (including never worked) 

Education 

SLÁN questioned individuals about the highest level of education achieved to date 

1) Some primary 

2) Primary 

3) Intermediate/Junior/Group  

4) Leaving Certificate 

5) Diploma/Certificate 

6) Primary Degree 

7) Postgraduate/Higher degree 

 

1) Degree or above Primary Degree; 

Postgraduate/Higher degree 

2) Diploma Diploma/Certificate 

3) Leaving Cert/A Level Leaving Certificate 

4) Junior Cert/GCSE/or less Intermediate/Junior/Group; 

Primary; 

Some primary 

Age group of individual Using the exact age, Individuals were categorised into 5 yearly 

age groups. 20-24; 25-29; 30-34; 35-39; 40-44; 45-49; 50-54; 

55-59; 60-64; 65-69 and 70-74 

Marital status A dichotomous variable was constructed for marital status. 

1) Married or cohabitating Married; 
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Cohabiting. 

2) Single,  

 

Single (never married); 

Separated; 

Divorced; 

Widowed 

Self-reported health SLÁN enquired about the self-reported health of the 

individual. 

1) Excellent, very good or 

good 

Excellent; 

Very Good; 

Good 

2) Fair or poor Fair; 

Poor 

Private Health Insurance SLÁN collects information regarding the health insurance 

status of the individual 

1) Private Health Insurance The respondent has private health insurance that covers the 

cost of private medical treatment (e.g. 

VHI, BUPA, VIVAS) 

2) Medical Card The respondent is covered by a full Medical Card (Not a GP 

card which accounted for 2.5% of the respondents) 

3) Uninsured The respondent did not have private health insurance or a 

Medical Card 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



  

215 
 

Within the analysis explanatory variables from NIHSWS 2005 were constructed in line with 

Table A4.4 below: 

 

Table A4.4: Definition of the Explanatory Variables from NIHSWS 2005 

Variable Definition 

“To facilitate comparison, the NIHSWS data was transformed from SOC2000 to CSO96 using 

a conversion program provided by the University of Essex.” Ward et al (2009). The 

socioeconomic groups below as such are equivalent of those in SLÁN 2007 discussed above. 

Socioeconomic groups  

1) Socioeconomic group 1  

2) Socioeconomic group 2  

3) Socio-economic group 3  

4) Socio-economic group 4  

5) Socio-economic group 5  

Education Attainment 
NIHSWS questioned individuals about the highest level of education achieved to date 

1) Degree Level or higher  

2) Higher education  

3) A GCE level  

4) GCSE A-C or equivalent  

5) GCSE D-G or equivalent  

6) Other qualifications  

7) No qualifications 

1) Degree or above Degree level or higher 

2) Diploma Higher education 

3) Leaving Cert/A Level A GCE Level 

4) Junior Cert/GCSE/or less GCSE A-C or equivalent;  

GCSE D-G or equivalent; 

Other qualifications;  

No qualifications 

Age group of individual NIHSWS collects exact age, Individuals were categorised into 

5 yearly age groups. 20-24; 25-29; 30-34; 35-39; 40-44; 45-

49; 50-54; 55-59; 60-64; 65-69 and 70-74 

Marital status A dichotomous variable was constructed for marital status. 

1) Married or Cohabitating Married; 

Cohabitating. 

2) Not Married 

 

Single;  

Widowed; 

Divorced; 

Separated; 

Same sex couple. 

Self-reported health NIHSWS enquired about the self-reported health of the 

individual. 

1) Excellent, very good or 

good 

Very good; 

Good 

2) Fair or poor Fair; 

Bad; 

Very bad 
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Table A4.5: Descriptive Statistics for Breast Cancer Screening in the Republic of 

Ireland in SLÁN 2007 

 Observations Percentage 

Overall 1,050 100% 

Income   

Income 1 216 20.57 

Income 2 232 22.10 

Income 3 183 17.43 

Income 4 213 20.29 

Income 5 206 19.62 

Education   

Degree 156 14.86 

Diploma 161 15.33 

Upper 227 21.62 

Lower 506 48.19 

Marital Status    

Married 721 68.67 

Not Married 329 31.33 

Insurance Status   

Private Health Insurance 615 58.57 

Medical Card 229 21.85 

Neither 204 19.47 

Age Group   

Age 50-54 392 37.33 

Age 55-59 352 33.52 

Age 60-64 306 29.14 

Region   

Dublin 271 25.81 

Border 123 11.71 

Mid-East 117 11.14 

Midlands 64 6.10 

Mid-West 84 8.00 

South East 131 12.48 

South West 171 16.29 

West 89 8.48 

Self-Reported Health   

Very Good or Good 858 81.71 

Fair, Bad or Very Bad 192 18.29 
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Table A4.6: Descriptive Statistics for Cervical Cancer Screening in the Republic of 

Ireland in SLÁN 2007 

 Observations Percentage 

Overall 3,180 100% 

Income   

Income 1 642 20.19 

Income 2 657 20.66 

Income 3 610 19.18 

Income 4 659 20.72 

Income 5 612 19.25 

Education   

Degree 758 23.84 

Diploma 768 24.15 

Upper 856 26.82 

Lower 798 25.09 

Marital Status    

Married 2,131 67.01 

Not Married 1,049 32.99 

Insurance Status   

Private Health Insurance 1,793 56.38 

Medical Card 628 19.74 

Neither 759 23.88 

Age Group   

Age 25-29 427 13.43 

Age 30-34 548 17.23 

Age 35-39 569 17.89 

Age 40-44 493 15.50 

Age 45-49 417 13.11 

Age 50-54 386 12.14 

Age 55-60 340 10.69 

Region   

Dublin 889 27.96 

Border 332 10.44 

Mid-East 428 13.46 

Midlands 214 6.73 

Mid-West 223 7.01 

South East 389 12.23 

South West 441 13.87 

West 264 8.30 

Self-Reported Health   

Very Good or Good 2,906 91.38 

Fair, Bad or Very Bad 274 8.62 
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Table A4.7: Descriptive Statistics for Breast Cancer Screening in Northern Ireland in 

NIHSWS 2005 

 Observations Percentage 

Overall 389 100% 

Income   

Income 1 76 19.54 

Income 2 73 18.77 

Income 3 90 23.14 

Income 4 66 16.97 

Income 5 84 21.59 

Education   

Degree 34 8.74 

Diploma 54 13.88 

Upper 12 3.08 

Lower 289 74.29 

Marital Status    

Married 274 70.44 

Not Married 115 29.56 

Age Group   

Age 50-54 135 34.70 

Age 55-59 129 33.16 

Age 60-64 125 32.13 

Self-Reported Health   

Very Good or Good 258 66.32 

Fair, Bad or Very Bad 131 33.68 
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Table A4.8: Descriptive Statistics for Cervical Cancer Screening in Northern Ireland in 

NIHSWS 2005 

 Observations Percentage 

Overall 1,397 100% 

Income   

Income 1 298 21.33 

Income 2 238 17.04 

Income 3 270 19.33 

Income 4 292 20.90 

Income 5 299 21.40 

Education   

Degree 239 17.11 

Diploma 176 12.60 

Upper 150 10.74 

Lower 832 59.56 

Marital Status    

Married 942 67.43 

Not Married 455 32.57 

Age Group   

Age 20-24 65 4.65 

Age 25-29 147 10.52 

Age 30-34 197 14.10 

Age 35-39 212 15.18 

Age 40-44 197 14.10 

Age 45-49 190 13.60 

Age 50-54 136 9.74 

Age 55-59 128 9.16 

Age 60-64 125 8.95 

Self-Reported Health   

Very Good or Good 1,084 77.59 

Fair, Bad or Very Bad 313 22.41 

 

 

Table A4.9: Concentration Indices (Wagstaff Indices and Erreygers Indices) for Breast 

and Cervical Cancer Screening in the Republic of Ireland (2007) and Northern Ireland 

(2005) 
 Republic of Ireland  Northern Ireland 
 Breast Cancer 

Screening 

Cervical Cancer 

Screening 

Breast Cancer 

Screening 

Cervical Cancer 

Screening 

Observations 1,050 3,180 389 1,417 

 Wagstaff Erreygers Wagstaff Erreygers Wagstaff Erreygers Wagstaff Erreygers 

Concentration 

Index 

 

Standard Error 

 

P-Value 

 

T-Value 

0.149 
 

 

0.037 
 

 

0.000 

 

4.00 

0.134 
 

 

0.034 
 

 

0.000 

 

4.00 

0.103 
 

 

0.027 
 

 

0.000 

 

3.84 

0.060 
 

 

0.016 
 

 

0.000 

 

3.84 

0.063 
 

 

0.065 
 

 

0.336 

 

0.96 

0.051 
 

 

0.053 
 

 

0.336 

 

0.96 

0.006 
 

 

0.033 
 

 

0.861 

 

0.17 

0.005 
 

 

0.028 
 

 

0.861 

 

0.17 
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Figure A4.1: Age-Standardised mortality from Breast Cancer in the Republic of Ireland 

and Northern Ireland (1980-2007) 

 
         Source: Autier et al., 2011. 
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10.4. Appendix: Chapter 5 

Within the analysis explanatory variables from Eurobarometer 66.2 were constructed in line 

with Table A5.1 below: 

 

Table A5.1: Definition of the Explanatory Variables from Eurobarometer 66.2 

Variable Definition 

Socio-economic groups Within the Eurobarometer “Health in the European Union” 

66.2 (2006) dataset, individuals were categorised into 19 

distinctive occupations. Five socio-economic groups were 

constructed using an individual’s current or previous 

occupation from this occupation scale. 

1) Socio-economic group 1 Professional (lawyer, medical practitioner, accountant, 

architect); Business proprietors, owner (full or partner) of a 

company; Owner of a shop, craftsmen; Employed 

professional (employed doctor, lawyer, accountant, 

architect); General management, director or top 

management (managing directors, director general, other 

director). 

2) Socio-economic group 2 Middle management, other management (department head, 

junior manager, teacher, technician); Employed position, in 

a service job (hospital, restaurant, police, fireman). 

3) Socio-economic group 3 Employed position at a desk; Employed position, not at 

travelling (salesmen, driver). 

4) Socio-economic group 4 Agriculture worker; Lower supervisor; Manual worker; 

Unskilled worker. 

5) Socio-economic group 5 Never did any paid work. 

Years of schooling The survey questioned an individual about the year they 

left full time education. Individuals who left before the age 

of ten and those who continued after the age of 25 were 

excluded from analysis. 

1) 10-14 years Finished schooling aged 14 or less. 

2) 15-16 years Finished schooling between the ages of 15 and 16. 

3) 17-18 years Finished schooling between the ages of 17 and 18. 

4) 19-21 years Finished schooling between the ages of 19 and 21. 

5) 22-25 years Finished schooling aged 22 or more. 

Age group of individual Using the exact age, Individuals were categorised into 5 

yearly age groups. 20-24; 25-29; 30-34; 35-39; 40-44; 45-

49; 50-54; 55-59; 60-64; 65-69 and 70-74 

Marital status A dichotomous variable was constructed for marital status. 

If the individual was married a value of 1 was assigned. If 

the individual was single, divorced or widowed a value of 

0 was assigned. 

1) Married An individual is married. 

2) Single, divorced or  

widowed 

An individual is single, divorced or widowed 

Self-reported health Eurobarometer enquired about the self-reported health of 
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the individual. A dichotomous variable was constructed. If 

the individual reported very good or good general health a 

value of 1 was assigned. If the individual reported fair, bad 

or very bad a value of 0 was assigned.  

1) Very good or good An individual reports general health to be very good or 

good 

2) Neither good nor bad, 

bad or very bad 

An individual reports general health to be neither good nor 

bad, bad or very bad 

Urban or rural Eurobarometer asked whether the individual lived in a 

rural area or village, small town or large town. A 

dichotomous variable was constructed. If an individual 

lived in a small town or large town a value of 1 was 

assigned. If an individual lived in a rural area or village a 

value of 0 was assigned 

1) Urban An individual lives in a small or large town 

2) Rural An individual lives in a rural area or village 

Country of residence Individuals were questioned with regards to whether they 

were born in the country in which they currently lived. A 

dichotomous variable was constructed. If an individual was 

born within the country of residence a value of 1 was 

assigned. If an individual was born outside the country of 

residence a value of 0 was assigned. 

1) Born in resident country An individual was born within the country of residence 

2) Immigrant An individual was born outside the country of residence 
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Table A5.2: Descriptive Statistics for Breast Cancer Screening in the Eurobarometer 

(2006) 

 Opportunistic Population-Based 

 Observations Percentage Observations Percentage 

Overall 1,364 100% 1,242 100% 

Age Group     

Age 40-44 48 3.52 - - 

Age 45-49 47 3.45 - - 

Age 50-54 353 25.88 348 28.02 

Age 55-59 338 24.78 382 30.76 

Age 60-64 303 22.21 281 22.62 

Age 65+ 275 20.16 231 18.60 

Socioeconomic Group     

Socioeconomic Group 1 

(Highest) 

 

120 

 

8.80 

 

126 

 

10.14 

Socioeconomic Group 2 298 21.85 344 27.70 

Socioeconomic Group 3 210 15.40 237 19.08 

Socioeconomic Group 4 323 23.68 178 14.33 

Socioeconomic Group 5 

(Lowest) 

413 30.28 357 28.74 

Educational Attainment*     

22 years of schooling or more 203 15.92 203 18.72 

19-21 154 12.09 183 16.82 

17-18 280 21.92 227 20.88 

15-16 233 18.24 270 24.86 

14 or less 407 31.83 203 18.72 

Marital Status     

Single 514 37.67 426 34.30 

Married or Cohabitating 849 62.33 814 65.70 

Rural Urban     

Rural 482 35.29 514 41.32 

Urban 882 64.71 728 58.68 

Born in Country     

Yes 54 3.89 103 8.22 

No 1,310 96.11 1,139 91.78 

Country     

Austria 279 20.45 - - 

Italy 157 11.51 - - 

Germany 244 17.89 - - 

Portugal 215 15.76 - - 

Denmark 176 12.90 - - 

Greece 162 11.88 - - 

Ireland 131 9.60 - - 

Belgium - - 161 12.96 

France - - 180 14.49 

Luxembourg - - 87 7.00 

Finland - - 97 7.81 

Netherlands - - 224 18.04 

Sweden - - 195 15.70 

United Kingdom - - 170 13.69 

Spain - - 128 10.31 
* Due to missing responses, observation numbers for education add to 1,277 & 1,086 respectively. 
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Table A5.3: Descriptive Statistics for Cervical Cancer Screening in the Eurobarometer 

(2006) 

 Opportunistic Population-Based 

 Observations Percentage Observations Percentage 

Overall 4,070 100% 1,764 100% 

Age Group     

Age 15-19 25 0.61 - - 

Age 20-24 124 3.05 35 1.98 

Age 25-29 373 9.16 107 6.07 

Age 30-34 393 9.66 225 12.76 

Age 35-39 550 13.51 252 14.29 

Age 40-44 567 13.93 255 14.46 

Age 45-49 510 12.53 221 12.53 

Age 50-54 454 11.15 246 13.95 

Age 55-59 454 11.15 266 15.08 

Age 60-64 311 7.64 105 5.95 

Age 65+ 309 7.59 52 2.95 

Socioeconomic Group     

Socioeconomic Group 1 

(Highest) 

 

406 

 

9.98 

 

182 

 

10.32 

Socioeconomic Group 2 814 20.00 634 35.94 

Socioeconomic Group 3 776 19.07 327 18.54 

Socioeconomic Group 4 650 15.97 247 14.00 

Socioeconomic Group 5 

(Lowest) 

1,424 34.99 374 21.20 

Educational Attainment*     

22 years of schooling or more 587 15.59 626 39.32 

19-21 670 18.24 284 17.83 

17-18 965 26.42 273 17.23 

15-16 685 18.68 362 22.75 

14 or less 777 21.07 46 2.88 

Marital Status     

Single 1,534 37.63 811 45.95 

Married or Cohabitating 2,536 62.37 953 54.05 

Rural Urban     

Rural 1,506 36.97 567 32.12 

Urban 2,564 63.03 1,197 67.88 

Born in Country     

Yes 3,743 91.99 1,673 94.90 

No 327 8.01 91 5.10 

Country     

Austria 466 11.45 - - 

Italy 493 12.11 - - 

Germany 672 1652 - - 

Portugal 377 9.26 - - 

Denmark - - 312 17.69 

Greece 465 11.43 - - 

Ireland 363 8.92 - - 

Belgium 375 9.21 - - 

France 363 8.92 - - 

Luxembourg 253 6.22 - - 

Finland - - 281 15.93 

Netherlands - - 321 18.20 

Sweden - - 331 18.76 

United Kingdom - - 519 29.52 

Spain 243 5.97   

* Due to missing responses, observation numbers for education add to 3,864 & 1,591 respectively 
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Table A5.4: Percentage Utilisation of Breast Cancer Screening in the EU-15 (2006) 

across Countries in the Preceding 12 Months 

 Opportunistic Population-based 
Observations 1,367 1,254 

Overall 52.82% 61.72% 

Country   

Austria 68.44 - 

Italy 63.06 - 

Germany 46.72 - 

Portugal 69.77 - 

Denmark 23.30 - 

Greece 40.12 - 

Ireland 45.80 - 

Belgium - 67.70 

France - 69.35 

Luxembourg - 73.56 

Finland - 64.95 

Netherlands - 61.30 

Sweden - 66.15 

United Kingdom - 43.53 

Spain - 50.78 

 

Table A5.5: Percentage Utilisation of Cervical Cancer Screening in the EU-15 (2006) 

across Countries in the Preceding 12 Months 

 Opportunistic Population-based 
Observations 4,070 1,764 

Overall 56.24% 41.72% 

Country   

Austria 69.69 - 

Belgium 64.00 - 

France 62.53 - 

Germany 59.52 - 

Ireland 38.29 - 

Italy 52.13 - 

Luxembourg 65.22 - 

Portugal 50.13 - 

Greece 49.89 - 

Spain 46.91 - 

Denmark - 41.99 

Netherlands - 31.46 

Sweden - 44.11 

United Kingdom - 39.50 

Finland - 54.45 
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Table A5.6: Probit Regression of Breast Cancer Screening in the EU-15 (2006) in the 

Preceding 12 Months: Results Presented as Marginal Effects 

 Opportunistic Population-based 
Observations 1,277 1,086 

Country   

Austria 0.247*** 

(0.057) 

 

Italy 0.161** 

(0.061) 

 

Germany 0.048 

(0.060) 

 

Portugal 0.274*** 

(0.055) 

 

Denmark -0.279*** 

(0.063) 

 

Greece -0.022 

(0.065) 

 

Ireland Base - 

Belgium - 0.208*** 

(0.056) 

France - 0.278*** 

(0.047) 

Luxembourg - 0.261*** 

(0.051) 

Finland - 0.164** 

(0.065) 

Netherlands - 0.172*** 

(0.060) 

Sweden - 0.200*** 

(0.060) 

United Kingdom - 0.024* 

(0.071) 

Spain - Base 
Standard errors in parentheses. 

* 90% statistical significance; ** 95% statistical significance; *** 99% statistical significance. 
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Table A5.7: Probit Regression of Cervical Cancer Screening in the EU-15 (2006) in the 

Preceding 12 Months: Results Presented as Marginal Effects 

 Opportunistic Population-based 

Observations 3,684 1,230 

Country   

Austria 0.265*** 

(0.033) 

 

Belgium 0.130*** 

(0.040) 

 

France 0.143*** 

(0.040) 

 

Germany 0.172*** 

(0.037) 

 

Ireland -0.085* 

(0.045) 

 

Italy 0.048 

(0.041) 

 

Luxembourg 0.253*** 

(0.037) 

 

Portugal 0.069 

(0.042) 

 

Greece 0.098** 

(0.040) 

 

Spain Base  

Denmark  -0.141*** 

(0.041) 

Netherlands  -0.211*** 

(0.037) 

Sweden  -0.089** 

(0.041) 

United Kingdom  -0.081* 

(0.042) 

Finland  Base 
Standard errors in parentheses. 

* 90% statistical significance; ** 95% statistical significance; *** 99% statistical significance. 

 

 

Table A5.8: Concentration Indices (Wagstaff Indices) of Cancer Screening Utilisation in 

the EU-15 (2006) in the Preceding 12 Months: Socioeconomic Group as Fractional Rank 

 Breast Cancer Screening Cervical Cancer Screening 

 Opportunistic Population-

based 

Opportunistic Population-

based 

Concentration 

Index 
0.035 0.037 0.103 0.005 

Standard 

Error 

 

0.030 0.033 0.018 0.027 

P-Value 

 

0.247 0.264 0.000 0.848 

T-Value 1.16 1.12 5.86 0.19 
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10.5. Appendix: Chapter 6 

Table A6.1: Descriptive Statistics for Breast Cancer Screening in the Republic of 

Ireland in SLÁN 2007 

 Observations Percentage 

Overall 1,050 100% 

Income   

Income 1 216 20.57 

Income 2 232 22.10 

Income 3 183 17.43 

Income 4 213 20.29 

Income 5 206 19.62 

Education   

Degree 156 14.86 

Diploma 161 15.33 

Upper 227 21.62 

Lower 506 48.19 

Marital Status    

Married 721 68.67 

Not Married 329 31.33 

Insurance Status   

Private Health Insurance 615 58.57 

Medical Card 229 21.85 

Neither 204 19.47 

Age Group   

Age 50-54 392 37.33 

Age 55-59 352 33.52 

Age 60-64 306 29.14 

Region   

Dublin 271 25.81 

Border 123 11.71 

Mid-East 117 11.14 

Midlands 64 6.10 

Mid-West 84 8.00 

South East 131 12.48 

South West 171 16.29 

West 89 8.48 

Self-Reported Health   

Very Good or Good 858 81.71 

Fair, Bad or Very Bad 192 18.29 
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Table A6.2: Descriptive Statistics for Cervical Cancer Screening in the Republic of 

Ireland in SLÁN 2007 

 Observations Percentage 

Overall 3,180 100% 

Income   

Income 1 642 20.19 

Income 2 657 20.66 

Income 3 610 19.18 

Income 4 659 20.72 

Income 5 612 19.25 

Education   

Degree 758 23.84 

Diploma 768 24.15 

Upper 856 26.82 

Lower 798 25.09 

Marital Status    

Married 2,131 67.01 

Not Married 1,049 32.99 

Insurance Status   

Private Health Insurance 1,793 56.38 

Medical Card 628 19.74 

Neither 759 23.88 

Age Group   

Age 25-29 427 13.43 

Age 30-34 548 17.23 

Age 35-39 569 17.89 

Age 40-44 493 15.50 

Age 45-49 417 13.11 

Age 50-54 386 12.14 

Age 55-60 340 10.69 

Region   

Dublin 889 27.96 

Border 332 10.44 

Mid-East 428 13.46 

Midlands 214 6.73 

Mid-West 223 7.01 

South East 389 12.23 

South West 441 13.87 

West 264 8.30 

Self-Reported Health   

Very Good or Good 2,906 91.38 

Fair, Bad or Very Bad 274 8.62 
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Table A6.3: Descriptive Statistics for Prostate Cancer Screening in the Republic of 

Ireland in SLÁN 2007 

 Observations Percentage 

Overall 1,254 100% 

Income   

Income 1 254 20.26 

Income 2 248 19.78 

Income 3 262 20.89 

Income 4 240 19.14 

Income 5 250 19.94 

Education   

Degree 214 17.04 

Diploma 148 11.80 

Upper 211 16.83 

Lower 681 54.31 

Marital Status    

Married 810 64.59 

Not Married 444 35.41 

Insurance Status   

Private Health Insurance 715 57.02 

Medical Card 358 28.59 

Neither 181 14.39 

Age Group   

Age 50-54 288 22.97 

Age 55-59 252 20.10 

Age 60-64 268 21.37 

Age 65-69 252 20.10 

Age 70-74 194 15.46 

Region   

Dublin 297 23.68 

Border 146 11.64 

Mid-East 98 7.81 

Midlands 91 7.26 

Mid-West 143 11.40 

South East 161 12.84 

South West 205 16.35 

West 113 9.01 

Self-Reported Health   

Very Good or Good 943 75.20 

Fair, Bad or Very Bad 311 24.80 
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Table A6.4: Descriptive Statistics for Colorectal Cancer Screening in the Republic of 

Ireland in SLÁN 2007 

 Observations Percentage 

Overall 2,692 100% 

Income   

Income 1 602 22.36 

Income 2 500 18.57 

Income 3 529 19.65 

Income 4 528 19.61 

Income 5 533 19.80 

Education   

Degree 385 14.30 

Diploma 339 12.59 

Upper 503 18.68 

Lower 1,466 54.42 

Marital Status    

Married 1,694 62.93 

Not Married 998 37.07 

Insurance Status   

Private Health Insurance 1,490 55.35 

Medical Card 804 29.87 

Neither 398 14.78 

Age Group   

Age 50-54 667 24.78 

Age 55-59 581 21.58 

Age 60-64 545 20.25 

Age 65-69 479 17.79 

Age 70-74 420 15.60 

Region   

Dublin 645 23.96 

Border 321 11.92 

Mid-East 242 8.99 

Midlands 181 6.72 

Mid-West 262 9.73 

South East 352 13.08 

South West 447 16.60 

West 242 8.99 

Self-Reported Health   

Very Good or Good 2,093 77.75 

Fair, Bad or Very Bad 599 22.25 
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Table A6.5: Concentration Indices (Wagstaff Indices and Erreygers Indices) of Cancer Screening in the Preceding 12 Months in the 

Republic of Ireland (2007) 

 Breast Cancer 

Screening 

Cervical Cancer Screening Colorectal Cancer 

Screening 

Prostate Cancer Screening 

Observations 1,050 3,180 2,692 1,261 

 Wagstaff Erreygers Wagstaff Erreygers Wagstaff Erreygers Wagstaff Erreygers 

 

Concentration 

Index 

 

Standard Error 

 

 

P-Value 

 

T-Value 

 

 

0.149 

 

 

0.037 

 

 

0.000 

 

4.00 

 

0.134 

 

 

0.034 

 

 

0.000 

 

4.00 

 

0.103 

 

 

0.027 

 

 

0.000 

 

3.84 

 

0.060 

 

 

0.016 

 

 

0.000 

 

3.84 

 

0.076 

 

 

0.035 

 

 

0.030 

 

2.17 

 

0.031 

 

 

0.014 

 

 

0.30 

 

2.17 

 

0.169 

 

 

0.035 

 

 

0.000 

 

4.78 

 

0.140 

 

 

0.029 

 

 

0.000 

 

4.78 
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10.6. Appendix: Chapter 7 

Within the analysis explanatory variables from BHPS 2008 were constructed in line with 

Table A7.1 below: 

Table A7.1: Definition of the Explanatory Variables from BHPS (2008) 

Variable Definition 

Education 

BHPS questioned individuals about the highest level of education achieved to date 

1) Higher Degree 

2) First Degree 

3) Teaching qualification  

4) Other Higher Qualification 

5) Nursing Qualification 

6) GCE A Levels 

7) GCE O Levels or Equivalent 

8) Commercial Qualifications, no O Levels 

9) CSE Grade 2-5, Scotland Grade 4-5 

10) Apprenticeship 

11) Other Qualifications 

12) No Qualification 

1) Degree or above Higher Degree; 

First Degree; 

Teaching qualification;  

Other Higher Qualification; 

Nursing Qualification. 

2) Upper Secondary GCE A Levels; 

GCE O Levels or Equivalent. 

3) Lower Secondary or Primary Commercial Qualifications, no O Levels; 

CSE Grade 2-5, Scotland Grade 4-5; 

Apprenticeship; 

Other Qualifications; 

No Qualification; 

Age group of individual Using the exact age, Individuals were categorised into 5 yearly age 

groups. 20-24; 25-29; 30-34; 35-39; 40-44; 45-49; 50-54; 55-59; 60-

64; 65-69 and 70-74 

Marital status A dichotomous variable was constructed for marital status. 

1) Married Married; 

2) Not Married 

 

Separated; 

Divorced; 

Widowed; 

Never Married. 

Private Health Insurance BHPS collects information regarding whether respondent is covered 

by private medical insurance. 

1) Private Health Insurance Yes, in own name; 

Yes, via other family member 

2) No Private Health Insurance No, not insurance 

Country Whether Respondent lives in England (16 regions), Scotland, Wales 

or Northern Ireland 

Religion (Only in Northern 

Ireland) 

Individuals are not asked their religion in every wave of the BHPS, 

but a religion denomination question was included in 2001 

(OPRLG1), 2004 (OPRLG1) and 2008 (OPRLG5). 

1) Catholic Catholic. 

2) Protestant Presbyterian, Church of Ireland/Anglican, Episcopalian, Methodist, 

Baptist, Congregational/United Reform/URC Free Presbyterian, 

Brethren, Unspecified Protestant/Protestant NES and Other Christian 

denomination. 
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Within the analysis explanatory variables from MEPS 2008 were constructed in line with 

Table A7.2 below: 

 

Table A7.2: Definition of the Explanatory Variables from MEPS (2008) 

Variable Definition 

Education 

BHPS questioned individuals about the highest level of education achieved to date 

1) No Degree 

2) GED 

3) High School Diploma 

4) Bachelor’s Degree 

5) Master’s Degree 

6) Doctorate Degree 

7) Other Degree 

1) Degree or above Bachelor’s Degree; 

Master’s Degree; 

Doctorate Degree; 

Other Degree. 

2) Upper Secondary High School Diploma 

3) Lower Secondary or 

Primary 

No Degree 

GED 

Age group of individual Using the exact age, Individuals were categorised into 5 

yearly age groups. 20-24; 25-29; 30-34; 35-39; 40-44; 

45-49; 50-54; 55-59; 60-64; 65-69 and 70-74 

Marital status A dichotomous variable was constructed for marital 

status. 

1) Married Married. 

2) Not Married  

 

Widowed; 

Divorced; 

Separated; 

Never Married. 

Private Health Insurance MEPS collects information regarding whether respondent 

is covered by private health insurance or public health 

insurance. 

1) Private Health Insurance Any Private 

2) Public Health Insurance Public Only 

3) Uninsured Uninsured 

Ethnic Group Whether Respondent lives in England (16 regions), 

Scotland, Wales or Northern Ireland 

1) White (Non-Hispanic) White, Non-Hispanic – No other Race reported 

2) Black Black, Non-Hispanic – No other Race reported 

3) Hispanic White, Hispanic – No other Race reported 

4) Other Ethnicity American Indian/Alaska Native – No other Race 

reported; 

Asian – No other Race reported 

Native Hawaiian/Pacific Islander – No other Race 

reported, Multiple Races reported 
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Within the BHPS 2008 individual were given the following question: 

“I'd like to ask some questions about your income from your job/business; that is after paying 

for any materials, equipment or goods that you use(d) in your work. 

 

On average, what was your WEEKLY or MONTHLY income from this job/business over the 

last 12 months?” 

 

IF `DON'T KNOW / CAN'T REMEMBER' PROBE: `Can you give me an approximate 

amount?' 

 

WRITE IN TO NEAREST £:  

 

Was that weekly or monthly income? 

 

Weekly income ...........1 

Monthly income...........2 

Within the MEPS 2008 individual were given the following question: 

“During {YEAR}, how much money did (READ NAME(S) ABOVE) receive from  

wages or salary, tips, commissions, or bonuses? 

[Enter $ Amount] ....................... 

Individuals were asked this question for other forms of income such as dividends, social 

support etc. All of these sources of income were then used to construct the overall income for 

the household for a variable named FAMINC08. Within MEPS they state that this variable is: 

“FAMINC08 is a new variable that contains total family income for each person’s CPS 

family. Family income was derived by constructing person-level total income comprising 

annual earnings from wages, salaries, bonuses, tips, commissions; business and farm gains 

and losses; unemployment and workers’ compensation; interest and dividends; alimony, child 

support, and other private cash transfers; private pensions, IRA withdrawals, social security, 

and veterans payments; supplemental security income and cash welfare payments from public 

assistance, Temporary Assistance for Needy Families, and related programs; gains or losses 

from estates, trusts, partnerships, S corporations, rent, and royalties; and a small amount of 

“other” income. Person-level income excluded tax refunds and capital gains. Person-level 

income totals were then summed over family” 
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Table A7.3: Descriptive Statistics for Cervical Cancer Screening in the UK in BHPS 

(2008) 

 Observations Percentage 

Overall   4,171 100% 

Equivalised Household Income 

Quintile 

  

Income 1 835 20.00 

Income 2 834 20.00 

Income 3 834 20.00 

Income 4 834 20.00 

Income 5 834 20.00 

Education   

Degree or higher 794 19.04 

Upper Secondary 1,118 26.80 

Lower Secondary or Primary  2,259 54.16 

Marital Status   

Married or Cohabitating 2,646 63.45 

Unmarried 1,524 36.55 

Insurance Status   

Private Insurance 343 8.91 

No Private Insurance 3,505 91.09 

Age Group   

Age 25-29 206 4.94 

Age 30-34 552 13.23 

Age 35-39 636 15.25 

Age 40-44 719 17.24 

Age 45-49 650 15.58 

Age 50-54 530 12.71 

Age 55-59 491 11.77 

Age 60-65 387 9.28 

Country   

England 1,958 46.94 

Scotland 743 17.81 

Wales 715 17.14 

NI Catholic 327 43.37 

NI Protestant 427 56.63 
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Table A7.4: Descriptive Statistics for Cervical Cancer Screening in England in BHPS 

(2008) 

 Observations Percentage  

Overall 1,958 100% 

Equivalised Household Income 

Quintile 

  

Income 1 320 16.34 

Income 2 376 19.20 

Income 3 369 18.85 

Income 4 407 20.79 

Income 5 486 24.82 

Education   

Degree or higher 1,151 58.78 

Upper Secondary 481 24.57 

Lower Secondary or Primary  326 16.65 

Marital Status   

Married or Cohabitating 1,277 65.22 

Unmarried 681 34.78 

Insurance Status   

Private Insurance 209 11.88 

No Private Insurance 1,550 88.12 

Age Group   

Age 25-29 - - 

Age 30-34 305 15.58 

Age 35-39 285 14.56 

Age 40-44 338 17.26 

Age 45-49 324 16.55 

Age 50-54 254 12.97 

Age 55-59 242 12.36 

Age 60-65 210 10.73 
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Table A7.5: Descriptive Statistics for Cervical Cancer Screening in Scotland in BHPS 

(2008) 

 Observations Percentage 

Overall 743 100% 

Equivalised Household Income 

Quintile 

  

Income 1 137 18.44 

Income 2 136 18.30 

Income 3 159 21.40 

Income 4 159 21.40 

Income 5 152 20.46 

Education   

Degree or higher 434 58.41 

Upper Secondary 204 27.46 

Lower Secondary or Primary  105 14.13 

Marital Status   

Married or Cohabitating 440 59.22 

Unmarried 303 40.78 

Insurance Status   

Private Insurance 49 6.96 

No Private Insurance 655 93.04 

Age Group   

Age 25-29 86 11.57 

Age 30-34 81 10.90 

Age 35-39 118 15.88 

Age 40-44 133 17.90 

Age 45-49 110 14.80 

Age 50-54 108 14.54 

Age 55-59 87 11.71 

Age 60 20 2.69 
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Table A7.6: Descriptive Statistics for Cervical Cancer Screening in Wales in BHPS 

(2008) 

 Observations Percentage 

Overall 715 100% 

Equivalised Household Income 

Quintile 

  

Income 1 168 23.50 

Income 2 168 23.50 

Income 3 150 20.98 

Income 4 134 18.74 

Income 5 95 13.29 

Education   

Degree or higher 363 50.77 

Upper Secondary 208 29.09 

Lower Secondary or Primary  144 20.14 

Marital Status   

Married or Cohabitating 434 60.70 

Unmarried 281 39.30 

Insurance Status   

Private Insurance 49 7.28 

No Private Insurance 624 92.72 

Age Group   

Age 25-29 70 9.79 

Age 30-34 75 10.49 

Age 35-39 98 13.71 

Age 40-44 121 16.92 

Age 45-49 113 15.80 

Age 50-54 78 10.91 

Age 55-59 86 12.03 

Age 60-65 74 10.35 
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Table A7.7: Descriptive Statistics for Cervical Cancer Screening in Northern Ireland in 

BHPS (2008) 

 Observations Percentage 

Overall 755 100% 

Equivalised Household Income 

Quintile 

  

Income 1 210 27.81 

Income 2 154 20.40 

Income 3 156 20.66 

Income 4 134 17.75 

Income 5 101 13.38 

Education   

Degree or higher 311 41.19 

Upper Secondary 225 29.80 

Lower Secondary or Primary  219 29.01 

Marital Status   

Married or Cohabitating 495 65.65 

Unmarried 259 34.35 

Insurance Status   

Private Insurance 36 5.06 

No Private Insurance 676 94.94 

Age Group   

Age 25-29 50 6.62 

Age 30-34 91 12.05 

Age 35-39 135 17.88 

Age 40-44 127 16.82 

Age 45-49 103 13.64 

Age 50-54 90 11.92 

Age 55-59 76 10.07 

Age 60-65 83 10.99 
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Table A7.8: Descriptive Statistics for Cervical Cancer Screening in the US in MEPS 

(2008) 

 Observations Percentage 

Overall 8,134 100% 

Equivalised Household Income 

Quintile 

  

Income 1 1,635 20.10 

Income 2 1,619 19.90 

Income 3 1,633 20.08 

Income 4 1,622 19.94 

Income 5 1,625 19.98 

Education   

Degree or higher 2,850 35.04 

Upper Secondary 3,448 42.39 

Lower Secondary or Primary  1,836 22.57 

Marital Status   

Married or Cohabitating 4,810 59.13 

Unmarried 3,324 40.87 

Insurance Status   

Private Insurance 5,333 65.56 

Public Insurance 1,234 15.17 

Uninsured 1,567 19.26 

Age Group   

Age 25-29 1,094 13.45 

Age 30-34 1,036 12.74 

Age 35-39 1,114 13.70 

Age 40-44 1,079 13.27 

Age 45-49 1,093 13.44 

Age 50-54 1,010 12.42 

Age 55-59 871 10.71 

Age 60-65 837 10.29 

Ethnicity   

White 3,742 46.00 

Black 1,625 19.98 

Hispanic 2,080 25.57 

Other 

 

687 8.45 
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Table A7.9: Descriptive Statistics for Cervical Cancer Screening in White women in the 

US in MEPS (2008) 

 Observations Percentage 

Overall 3,742 100% 

Equivalised Household Income 

Quintile 

  

Income 1 457 12.21 

Income 2 580 15.50 

Income 3 725 19.37 

Income 4 909 24.29 

Income 5 1,071 28.62 

Education   

Degree or higher 1,629 43.53 

Upper Secondary 1,676 44.79 

Lower Secondary or Primary  437 11.68 

Marital Status   

Married or Cohabitating 2,445 65.34 

Unmarried 1,297 34.66 

Insurance Status   

Private Insurance 2,922 78.09 

Public Insurance 371 9.91 

Uninsured 449 12.00 

Age Group   

Age 25-29 451 12.05 

Age 30-34 393 10.50 

Age 35-39 439 11.73 

Age 40-44 473 12.64 

Age 45-49 519 13.87 

Age 50-54 494 13.20 

Age 55-59 459 12.27 

Age 60-65 514 13.74 
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Table A7.10: Descriptive Statistics for Cervical Cancer Screening in Black women in the 

US in MEPS (2008) 

 Observations Percentage 

Overall 1,625 100% 

Equivalised Household Income 

Quintile 

  

Income 1 470 28.92 

Income 2 389 23.94 

Income 3 344 21.17 

Income 4 262 16.12 

Income 5 160 9.85 

Education   

Degree or higher 455 28.00 

Upper Secondary 826 50.83 

Lower Secondary or Primary  344 21.17 

Marital Status   

Married or Cohabitating 580 35.69 

Unmarried 1,045 64.31 

Insurance Status   

Private Insurance 951 58.52 

Public Insurance 399 24.55 

Uninsured 275 16.92 

Age Group   

Age 25-29 216 12.68 

Age 30-34 243 14.95 

Age 35-39 243 14.95 

Age 40-44 198 12.18 

Age 45-49 214 13.17 

Age 50-54 215 13.23 

Age 55-59 180 11.08 

Age 60-65 153 9.42 
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Table A7.11: Descriptive Statistics for Cervical Cancer Screening in Hispanic women in 

the US in MEPS (2008) 

 Observations Percentage 

Overall 2,080 100% 

Equivalised Household Income 

Quintile 

  

Income 1 622 29.90 

Income 2 557 26.78 

Income 3 437 21.01 

Income 4 288 13.85 

Income 5 176 8.46 

Education   

Degree or higher 375 18.03 

Upper Secondary 742 35.67 

Lower Secondary or Primary  963 46.30 

Marital Status   

Married or Cohabitating 1,298 62.40 

Unmarried 782 37.60 

Insurance Status   

Private Insurance 932 44.81 

Public Insurance 386 18.56 

Uninsured 762 36.63 

Age Group   

Age 25-29 336 16.15 

Age 30-34 323 15.53 

Age 35-39 333 16.01 

Age 40-44 315 15.14 

Age 45-49 268 12.88 

Age 50-54 214 10.29 

Age 55-59 165 7.93 

Age 60-65 126 6.06 
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Table A7.12: Descriptive Statistics for Cervical Cancer Screening in women of Other 

ethnicities in the US in MEPS (2008) 

 Observations Percentage 

Overall 687 100% 

Equivalised Household Income 

Quintile 

  

Income 1 86 12.52 

Income 2 93 13.54 

Income 3 127 18.49 

Income 4 163 23.73 

Income 5 218 31.73 

Education   

Degree or higher 391 56.91 

Upper Secondary 204 29.69 

Lower Secondary or Primary  92 13.39 

Marital Status   

Married or Cohabitating 487 70.89 

Unmarried 200 29.11 

Insurance Status   

Private Insurance 528 76.86 

Public Insurance 78 11.35 

Uninsured 81 11.79 

Age Group   

Age 25-29 91 13.25 

Age 30-34 114 16.59 

Age 35-39 99 14.41 

Age 40-44 93 13.54 

Age 45-49 92 13.39 

Age 50-54 87 12.66 

Age 55-59 67 9.75 

Age 60-65 44 6.40 
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Table A7.13: Concentration Indices (Wagstaff Indices and Erreygers Indices) of 

Cervical Cancer Screening in the Preceding 12 Months and 3 Years in the UK and the 

US (2008) 

 12 Months 3 Years 

 Wagstaff Erreygers Wagstaff Erreygers 

United Kingdom 0.035* 

(0.020) 

0.029* 

(0.016) 

0.013 

(0.019) 

0.012 

(0.018) 

England 0.096*** 

(0.030) 

0.078*** 

(0.024) 

0.076*** 

(0.028) 

0.074*** 

(0.027) 

Scotland -0.024 

(0.048) 

-0.20 

(0.038) 

-0.013 

(0.047) 

-0.012 

(0.043) 

Wales -0.000 

(0.049) 

-0.000 

(0.038) 

-0.027 

(0.049) 

-0.026 

(0.045) 

Northern Ireland -0.041 

(0.048) 

-0.034 

(0.038) 

-0.081* 

(0.044) 

-0.079* 

(0.043) 

Northern Ireland Catholic -0.108 

(0.084) 

-0.081 

(0.055) 

-0.155** 

(0.070) 

-0.153** 

(0.066) 

Northern Ireland Protestant -0.010 

(0.061) 

-0.009 

(0.052) 

-0.042 

(0.060) 

-0.040 

(0.057) 

United States 0.145*** 

(0.013) 

0.139*** 

(0.012) 

0.156*** 

(0.017) 

0.076*** 

(0.009) 

White 0.202*** 

(0.019) 

0.202*** 

(0.019) 

0.261*** 

(0.022) 

0.139*** 

(0.015) 

Black 0.129*** 

(0.032) 

0.120*** 

(0.028) 

0.092** 

(0.049) 

0.033** 

(0.016) 

Hispanic 0.132*** 

(0.029) 

0.127*** 

(0.027) 

0.115*** 

(0.045) 

0.052*** 

(0.018) 

Other 0.135*** 

(0.044) 

0.133*** 

(0.045) 

0.224*** 

(0.049) 

0.134*** 

(0.035) 

Standard errors in parentheses.  

* 90% statistical significance; ** 95% statistical significance; *** 99% statistical significance. 
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Figure A7.1: Concentration Indices (Wagstaff Indices) of Cervical Cancer Screening in 

the Preceding 12 Months in the US (2008). 95% Confidence Intervals 

 

 

Figure A7.2: Concentration Indices (Wagstaff Indices) of Cervical Cancer Screening in 

the Preceding 3 Years in the US (2008). 95% Confidence Intervals 
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Table A7.14: Percentage Utilisation of Cervical Cancer Screening in the UK (2008) 

(Partitioned by Country) in the Preceding 5 Years 

 UK England Scotland Wales N Ireland 

Overall 71.48% 

(3,299) 

70.74% 

(1,504) 

75.44% 

(574) 

71.30% 

(561) 

69.85% 

(660) 

Equivalised Household 

Income Quintile 

Income 1 (Lowest) 

 

 

70.45 

 

 

62.45 

 

 

75.45 

 

 

73.28 

 

 

74.87 

Income 2 69.70 65.12 77.27 68.66 71.21 

Income 3 69.55 72.00 66.67 73.08 64.23 

Income 4 74.85 75.79 79.03 72.45 70.64 

Income 5 (Highest) 72.84 74.46 78.15 67.65 64.84 

Education      

Degree or higher 75.35 75.55 78.02 72.92 74.05 

Upper Secondary 71.41 70.45 70.19 72.22 73.60 

Lower Secondary or 

Primary  

61.45 55.34 75.56 65.77 60.70 

Marital Status      

Married or Cohabitating 71.56 71.82 74.18 69.86 70.20 

Unmarried 71.27 68.22 77.62 73.98 68.98 

Insurance Status      

Private Insurance 75.71 75.00 82.93 73.17 73.33 

No Private Insurance 70.42 69.50 73.96 70.78 68.93 

Age Group      

Age 25-29 73.33 - 84.62 42.86 80.00 

Age 30-34 80.95 75.51 85.94 86.21 76.54 

Age 35-39 81.72 81.86 80.77 89.87 77.17 

Age 40-44 79.25 80.13 80.00 80.00 75.63 

Age 45-49 74.57 72.57 73.20 79.21 77.08 

Age 50-54 68.09 72.20 69.23 59.15 63.53 

Age 55-59 56.43 56.82 65.33 46.67 56.16 

Age 60-65 52.21 51.89 60.00 53.85 49.28 
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Table A7.15: Percentage Utilisation of Cervical Cancer Screening in the US (2008) 

(Partitioned by Ethnicity) in the Preceding 5 Years 

 US White Black His Other 

Overall 89.95% 

(8,361) 

88.75% 

(3,805) 

93.61% 

(1,691) 

90.81% 

(2,155) 

85.07% 

(710) 

Equivalised Household 

Income Quintile  

Income 1 (Lowest) 

 

 

88.88 

 

 

83.30 

 

 

93.50 

 

 

90.22 

 

 

82.95 

Income 2 86.24 81.09 93.48 88.64 74.04 

Income 3 88.60 86.47 91.95 90.67 84.30 

Income 4 92.33 92.21 93.71 94.68 86.47 

Income 5 (Highest) 93.70 93.82 97.59 93.65 90.31 

Education      

Degree or higher 92.59 93.78 95.22 91.86 85.24 

Upper Secondary 89.88 87.11 94.37 91.69 87.68 

Lower Secondary or 

Primary  

85.99 76.29 90.03 89.67 77.66 

Marital Status      

Married or Cohabitating 91.50 90.71 94.92 93.45 86.23 

Unmarried 87.80 85.15 92.92 86.71 82.30 

Insurance Status      

Private Insurance 92.67 92.41 95.00 93.54 88.43 

Public Insurance 88.65 80.51 93.84 91.99 82.93 

Uninsured 82.19 73.01 88.74 86.98 67.39 

Age Group      

Age 25-29 93.67 95.02 96.93 92.05 85.26 

Age 30-34 94.45 92.27 100.00 95.58 88.70 

Age 35-39 92.47 90.97 96.41 91.88 91.26 

Age 40-44 90.54 91.49 95.69 89.23 78.72 

Age 45-49 89.28 88.38 90.13 90.18 82.22 

Age 50-54 87.64 87.67 90.63 86.76 82.22 

Age 55-59 86.83 83.69 90.00 92.40 85.51 

Age 60-65 82.26 82.03 86.62 82.17 70.83 
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Table A7.16: Probit Regression of Cervical Cancer Screening in the UK (2008) in the 

Preceding 5 Years: Results Presented as Marginal Effects 

 UK 

(3,034) 

England 

(1,345) 

Scotland 

(544) 

Wales 

(527) 

N Ireland 

(618) 

Log Equivalised 

Household Income 
0.002 

(0.018) 

0.044 

(0.028) 

0.006 

(0.043) 

0.035 

(0.048) 

-0.123*** 

(0.041) 

Education      

Degree or higher Base Base Base Base Bas 

Upper Secondary -0.029 

(0.020) 

-0.042 

(0.031) 

-0.054 

(0.047) 

0.054 

(0.045) 

-0.048 

(0.050) 

Lower Secondary or 

Primary  

-0.068*** 

(0.024) 

-0.142*** 

(0.040) 

0.039 

(0.054) 

0.064 

(0.054) 

-0.126** 

(0.053) 

Marital Status      

Married or cohabitating 0.023 

(0.019) 

0.057** 

(0.029) 

-0.020 

(0.041) 

-0.014 

(0.043) 

0.047 

(0.042) 

Unmarried Base Base Base Base Base 

Insurance Status      

Private Insurance 0.034 

(0.029) 

0.026 

(0.040) 

0.070 

(0.066) 

-0.009 

(0.076) 

0.020 

(0.089) 

No private insurance - - - - - 

Age Group Base Base Base Base Base 

Age 25-29      

Age 30-34 Base - Base Base Base 

Age 35-39 0.085 

(0.076) 

Base 0.015 

(0.143) 

0.267** 

(0.065) 

-0.075 

(0.176) 

Age 40-44 0.095 

(0.075) 

0.084 

(0.067) 

-0.048 

(0.148) 

0.311*** 

(0.061) 

-0.057 

(0.168) 

Age 45-49 0.074 

(0.078) 

0.061 

(0.069) 

-0.048 

(0.149) 

0.253* 

(0.094) 

-0.021 

(0.164) 

Age 50-54 0.024 

(0.083) 

-0.021 

(0.075) 

-0.132 

(0.160) 

0.252* 

(0.094) 

-0.019 

(0.165) 

Age 55-59 -0.025 

(0.089) 

0.006 

(0.075) 

-0.173 

(0.166) 

0.130 

(0.130) 

-0.137 

(0.180) 

Age 60-65 -0.155* 

(0.098) 

-0.175** 

(0.084) 

-0.237 

(0.174) 

-0.006 

(0.171) 

-0.227 

(0.186) 

Country -0.177* 

(0.101) 

-0.209** 

(0.087) 

-0.262 

(0.202) 

0.033 

(0.162) 

-0.254 

(0.186) 

England Base - - - - 

Scotland 0.022 

(0.022) 

- - - - 

Wales 0.006 

(0.023) 

- - - - 

NI Catholic -0.043 

(0.032) 

- - - -0.053 

(0.038) 

NI Protestant 0.007 

(0.028) 

- - - Base 

Standard errors in parentheses. 

* 90% statistical significance; ** 95% statistical significance; *** 99% statistical significance. 
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Table A7.17: Probit Regression of Cervical Cancer Screening in the US (2008) in the 

Preceding 5 Years: Results Presented as Marginal Effects  

 US 

(8,134) 

White 

(3,742) 

Black 

(1,625) 

Hispanic 

(2,080) 

Other 

(687) 

Log Equivalised 

Household Income 
0.008** 

(0.004) 

0.014** 

(0.006) 

0.006 

(0.009) 

0.005 

(0.008) 

0.013 

(0.018) 

Education      

Degree or higher Base Base Base Base Base 

Upper Secondary -0.015** 

(0.008) 

-0.040*** 

(0.011) 

0.001 

(0.016) 

0.010 

(0.017) 

0.068** 

(0.027) 

Lower Secondary or 

Primary  

-0.037*** 

(0.01) 

-0.98*** 

(0.023) 

-0.027 

(0.025) 

0.001 

(0.018) 

0.016 

(0.039) 

Marital Status      

Married or 

Cohabitating 

0.035*** 

(0.007) 

0.016 

(0.011) 

0.019 

(0.013) 

0.071*** 

(0.014) 

0.030 

(0.032) 

Unmarried Base Base Base Base Base 

Insurance Status      

Private Insurance Base Base Base Base Base 

Public Insurance -0.037* 

(0.013) 

-0.066*** 

(0.028) 

-0.003 

(0.020) 

-0.018 

(0.021) 

-0.042 

(0.057) 

Uninsured -0.103*** 

(0.012) 

-0.163*** 

(0.023) 

-0.039** 

(0.022) 

-0.059*** 

(0.016) 

-0.208*** 

(0.067) 

Age Group      

Age 25-29 Base Base Base Base Base 

Age 30-34 0.011 

(0.013) 

-0.047* 

(0.031) 

(Perfect 

Success) 

0.038* 

(0.017) 

0.014 

(0.047) 

Age 35-39 -0.018 

(0.014) 

-0.071*** 

(0.032) 

-0.002 

(0.028) 

-0.007 

(0.022) 

0.047 

(0.043) 

Age 40-44 -0.043*** 

(0.016) 

-0.062** 

(0.030) 

-0.028 

(0.034) 

-0.038* 

(0.025) 

-0.094* 

(0.063) 

Age 45-49 -0.051*** 

(0.016) 

-0.108*** 

(0.033) 

-0.072** 

(0.040) 

-0.023 

(0.025) 

0.057 

(0.040) 

Age 50-54 -0.082*** 

(0.019) 

-0.131*** 

(0.036) 

-0.085** 

(0.042) 

-0.074*** 

(0.034) 

-0.012 

(0.053) 

Age 55-59 -0.099*** 

(0.020) 

-0.203*** 

(0.041) 

-0.094*** 

(0.045 

-0.008 

(0.028) 

-0.019 

(0.059) 

Age 60-65 -0.141*** 

(0.022) 

-0.201*** 

(0.039) 

-0.138*** 

(0.054) 

-0.114*** 

(0.045) 

-0.163** 

(0.090) 

Ethnicity      

White Base - - - - 

Black 0.062*** 

(0.006) 

- - - - 

Hispanic 0.040*** 

(0.007) 

- - - - 

Other -0.053*** 

(0.015) 

- - - - 

Standard errors in parentheses. 

* 90% statistical significance; ** 95% statistical significance; *** 99% statistical significance. 



COUNCIL RECOMMENDATION
of 2 December 2003
on cancer screening

(2003/878/EC)

THE COUNCIL OF THE EUROPEAN UNION,

Having regard to the Treaty establishing the European Com-
munity, and in particular Article 152(4), second subparagraph,
thereof,

Having regard to the proposal from the Commission,

Having regard to the opinion of the European Parliament,

Whereas:

(1) Article 152 of the Treaty provides that Community
action is to complement national policies and be
directed towards improving public health, preventing
human illness and diseases, and obviating sources of
danger to human health. Such action shall cover the
fight against the major health scourges, by promoting
research into their causes, their transmission and their
prevention, as well as health information and education.
Community action in the field of public health shall fully
respect the responsibilities of the Member States for the
organisation and delivery of health services and medical
care.

(2) Further development of cancer screening programmes
should be implemented in accordance with national law
and national and regional responsibilities for the organi-
sation and delivery of health services and medical care.

(3) Cancer is a major disease and cause of death throughout
Europe, including the future Member States. An esti-
mated number of 1 580 096 new cancer cases,
excluding non-melanoma skin cancer, occurred in the
European Union in 1998. Of these, 1,4 % were cervical
cancers, 13 % breast cancers, 14 % colorectal cancers
and 9 % prostate cancers. Cervical and breast cancer
constituted 3 % and 29 %, respectively, of new cancers
in women. Prostate cancer constituted 17 % of new
cancers in men.

(4) Principles for screening as a tool for the prevention of
chronic non-communicable diseases were published by
the World Health Organisation in 1968 and by the
Council of Europe in 1994. These two documents form,
together with the current best practice in each of the
cancer screening fields, the basis for the present recom-
mendations.

(5) Additionally, these recommendations are based on the
‘Recommendations on cancer screening’ of the Advisory
Committee on Cancer Prevention together with the
experience gathered under the different actions sustained
under the Europe against Cancer programme where
European collaboration has helped, for example, high
quality cancer screening programmes to provide efficient
European guidelines of best practice and to protect the
population from poor quality screening.

(6) Important factors which have to be assessed before a
population-wide implementation is decided upon
include, inter alia, the frequency and interval of the appli-
cation of the screening test as well as other national or
regional epidemiological specificities.

(7) Screening allows detection of cancers at an early stage of
invasiveness or possibly even before they become inva-
sive. Some lesions can then be treated more effectively
and the patients can expect to be cured. The main indi-
cator for the effectiveness of screening is a decrease in
disease-specific mortality. As in the case of cervical
cancer, cancer precursors are detected, a reduction in
cervical cancer incidence can be considered a very
helpful indicator.

(8) Evidence exists concerning the efficacy of screening for
breast cancer and colorectal cancer, derived from rando-
mised trials, and for cervical cancer, derived from obser-
vational studies.

(9) Screening is, however, the testing for diseases of people
for which no symptoms have been detected. In addition
to its beneficial effect on the disease-specific mortality,
screening can also have negative side effects for the
screened population. Healthcare providers should be
aware of all the potential benefits and risks of screening
for a given cancer site before embarking on new popula-
tion-based cancer screening programmes. Furthermore,
for the informed public of today, these benefits and risks
need to be presented in a way that allows individual citi-
zens to decide on participation in the screening
programmes for themselves.

(10) Ethical, legal, social, medical, organisational and
economic aspects have to be considered before decisions
can be made on the implementation of cancer screening
programmes.
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(11) Due account should be taken of specific needs of
persons who may be at higher cancer risk for particular
reasons (e.g. biological, genetic, lifestyle and environ-
mental, including occupational).

(12) The public health benefits and cost efficiency of a
screening programme are achieved if the programme is
implemented systematically, covering the whole target
population and following best-practice guidelines.

(13) The cost-effectiveness of cancer screening depends on
several factors such as epidemiology, and healthcare
organisation and delivery.

(14) Systematic implementation requires an organisation with
a call/recall system and with quality assurance at all
levels, and an effective and appropriate diagnostic, treat-
ment and after-care service following evidence-based
guidelines.

(15) Centralised data systems, including a list of all categories
of persons to be targeted by the screening programme
and data on all screening tests, assessment and final diag-
noses, are needed to run organised screening
programmes.

(16) All procedures for collecting, storing, transmitting and
analysing data in the medical registers involved must be
in full compliance with the level of protection referred
to in Directive 95/46/EC of the European Parliament and
of the Council of 24 October 1995 on the protection of
individuals with regard to the processing of personal
data and on the free movement of such data (1), as well
as in full compliance with the relevant provisions of
Member States on the management and processing of
health data in accordance with Article 8 of the Directive.

(17) Quality screening includes analysis of the process and
outcome of the screening and rapid reporting of these
results to the population and screening providers.

(18) This analysis is facilitated if the screening database can
be linked to cancer registries and mortality databases.

(19) Adequate training of personnel is a prerequisite for high
quality screening.

(20) Specific performance indicators have been established
for cancer screening tests. These should be monitored
regularly.

(21) Adequate human and financial resources should be avail-
able in order to assure the appropriate organisation and
quality control in all the Member States.

(22) Action should be taken to ensure equal access to
screening taking due account of the possible need to
target particular socioeconomic groups.

(23) It is an ethical, legal and social prerequisite that cancer
screening should only be offered to fully informed
people with no symptoms if the screening is proved to
decrease disease-specific mortality, if the benefits and
risks are well known, and if the cost-effectiveness of the
screening is acceptable.

(24) The screening methods which presently meet these strict
prerequisites are listed in the Annex.

(25) No screening test other than those listed in the Annex is
scientifically justified to be offered to people with no
symptoms in an organised population-based programme
before it has been shown in randomised controlled trials
to decrease disease-specific mortality in particular.

(26) The screening tests listed in the Annex can only be
offered on a population basis in organised screening
programmes with quality assurance at all levels, if good
information about benefits and risks, adequate resources
for screening, follow-up with complementary diagnostic
procedures and, if necessary, treatment of those with a
positive screening test are available.

(27) The introduction of the recommended screening tests in
the Annex, which have demonstrated their efficacy,
should be seriously considered, the decision being based
on available professional expertise and priority-setting
for healthcare resources in each Member State.

(28) Once there is evidence that a new screening test is effec-
tive, evaluation of modified tests may be possible using
other epidemiologically validated surrogate endpoints if
the predictive value of these endpoints is established.

(29) Screening methodologies are subject to ongoing develop-
ment. The application of recommended screening meth-
odologies should therefore be accompanied by simulta-
neous assessments of the quality, applicability and cost-
effectiveness of new methods if available epidemiological
data justify this. In fact, the ongoing work may lead to
new methods, which could ultimately replace or comple-
ment the tests listed in the Annex or be applicable to
other types of cancer,
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HEREBY RECOMMENDS THAT MEMBER STATES:

1. Implementation of cancer screening programmes

(a) offer evidence-based cancer screening through a
systematic population-based approach with quality
assurance at all appropriate levels. The tests which
should be considered in this context are listed in the
Annex;

(b) implement screening programmes in accordance with
European guidelines on best practice where they exist
and facilitate the further development of best practice
for high quality cancer screening programmes on a
national and, where appropriate, regional level;

(c) ensure that the people participating in a screening
programme are fully informed about the benefits and
risks;

(d) ensure that adequate complementary diagnostic proce-
dures, treatment, psychological support and after-care
following evidence-based guidelines of those with a
positive screening test are provided for;

(e) make available human and financial resources in order
to assure appropriate organisation and quality control;

(f) assess and take decisions on the implementation of a
cancer screening programme nationally or regionally
depending on the disease burden and the healthcare
resources available, the side effects and cost effects of
cancer screening, and experience from scientific trials
and pilot projects;

(g) set up a systematic call/recall system and quality assur-
ance at all appropriate levels, together with an effective
and appropriate diagnostic and treatment and after-care
service following evidence-based guidelines;

(h) ensure that due regard is paid to data protection legisla-
tion, particularly as it applies to personal health data,
prior to implementing cancer screening programmes.

2. Registration and management of screening data

(a) make available centralised data systems needed to run
organised screening programmes;

(b) ensure by appropriate means that all persons targeted
by the screening programme are invited, by means of a
call/recall system, to take part in the programme;

(c) collect, manage and evaluate data on all screening tests,
assessment and final diagnoses;

(d) collect, manage and evaluate the data in full accordance
with relevant legislation on personal data protection.

3. Monitoring

(a) regularly monitor the process and outcome of organised
screening and report these results quickly to the public
and the personnel providing the screening;

(b) adhere to the standards defined by the European
Network of Cancer Registries in establishing and main-
taining the screening databases in full accordance with
relevant legislation on personal data protection;

(c) monitor the screening programmes at adequate inter-
vals.

4. Training

adequately train personnel at all levels to ensure that they
are able to deliver high quality screening.

5. Compliance

(a) seek a high level of compliance, based on fully informed
consent, when organised screening is offered;

(b) take action to ensure equal access to screening taking
due account of the possible need to target particular
socioeconomic groups.

6. Introduction of novel screening tests taking into account
international research results

(a) implement new cancer screening tests in routine health-
care only after they have been evaluated in randomised
controlled trials;

(b) run trials, in addition to those on screening-specific
parameters and mortality, on subsequent treatment
procedures, clinical outcome, side effects, morbidity and
quality of life;

(c) assess level of evidence concerning effects of new
methods by pooling of trial results from representative
settings;

(d) consider the introduction into routine healthcare of
potentially promising new screening tests, which are
currently being evaluated in randomised controlled
trials, once the evidence is conclusive and other relevant
aspects, such as cost-effectiveness in the different health-
care systems, have been taken into account;

(e) consider the introduction into routine healthcare of
potentially promising new modifications of established
screening tests, once the effectiveness of the modifica-
tion has been successfully evaluated, possibly using
other epidemiologically validated surrogate endpoints.
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7. Implementation report and follow-up
report to the Commission on the implementation of this
Recommendation within three years of its adoption and
subsequently at the request of the Commission with a view
to contributing to the follow-up of this Recommendation at
Community level.

HEREBY INVITES THE COMMISSION:

1. To report on the implementation of cancer screening
programmes, on the basis of the information provided by
Member States, not later than the end of the fourth year
after the date of adoption of this Recommendation, to
consider the extent to which the proposed measures are
working effectively, and to consider the need for further
action.

2. To encourage cooperation between Member States in
research and exchange of best practices as regards cancer
screening with a view to developing and evaluating new
screening methods or improving existing ones.

3. To support European research on cancer screening including
the development of new guidelines and the updating of
existing guidelines for cancer screening.

Done at Brussels, 2 December 2003.

For the Council

The President
R. MARONI
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ANNEX

SCREENING TESTS WHICH FULFIL THE REQUIREMENTS OF THE RECOMMENDATION (*):

— pap smear screening for cervical cancer precursors starting not before the age of 20 and not later than the age of
30;

— mammography screening for breast cancer in women aged 50 to 69 in accordance with European guidelines on
quality assurance in mammography;

— faecal occult blood screening for colorectal cancer in men and women aged 50 to 74.
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(*) The indicated age ranges are to be understood as maximum ranges; subject to national epidemiological evidence and prioritisation,
smaller age ranges may be appropriate.


