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Abstract
Health inequalities exist in Wales and are related to wider socio-economic inequalities. Lung
cancer is no exception to this, in fact, it is one of the main drivers of health inequalities. Lung
cancer inequalities are largely driven by smoking inequalities which relate to deprivation.
This report explores the relationship between smoking and deprivation and how this drives
lung cancer inequalities in Wales. The inequalities in smoking and lung cancer were
investigated across income deprivation groups, geography at a health board and local
authority level and sex. Inequalities were investigated using lung cancer incidence, survival,
mortality and tumour stage data from WCISU and lung cancer wait time data, smoking rates
and smoking cessation rates from StatsWales data. Lung cancer and smoking inequalities
were associated with financially deprived populations. Inequities in smoking and lung cancer
incidence were found across geographical areas where they likely related to relative levels
of deprivation. Inequalities between sexes were reported with males having higher lung
cancer burden and worse outcomes, although the links between inequality and sex may be
more complex than originally thought. To tackle these inequalities a greater focus needs to
be placed on lung cancer prevention and early detection. To this end, it is recommended
that smoking cessation programmes and lung cancer screening is targeted at more deprived
population groups. However, further adding to the inequalities, a range of barriers to
smoking cessation and lung cancer screening have been identified in these groups. It is
important that more is done to improve suitability of these services and enhance
engagement with target groups.
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Lay summary
Lung cancer is the biggest cause of cancer death in Wales, but it is not experienced equally.
Some groups of people experience higher rates of lung cancer than others. People
experiencing income deprivation are more likely to develop lung cancer. Not only that, but
once within the healthcare system they are also more likely to face differences in treatment
and lower survival. In Wales, there are areas where individuals are more likely to develop
lung cancer, and this is likely related to the levels of deprivation. Deprivation does not only
mean that an area is poorer, but it also can mean that people within that area have less
access to services like GPs and lower educational level. Lung cancer is also not experienced
equally between men and women in Wales. Men are more likely to develop lung cancer and
unfortunately also have a lower chance of survival. However, it is becoming clear that
women may also face lung cancer inequalities with an increased risk of lung cancer with a
lower smoking history.
There are several reasons why people develop lung cancer but the most common is through
smoking. In fact, smoking is thought to be the biggest driver of these inequalities. There are
several well-known reasons why smoking is more common among more deprived groups.
These include using smoking as a coping mechanism for increased life stress, the belief that
smoking is more common than it is and passing smoking behaviour down through
generations. But it is more than just smoking behaviour that drives these inequalities. More
deprived groups face greater challenges to quit smoking, experience lower cancer symptom
awareness and greater reluctance to seek help from the healthcare system.
In this review project, we have explored why there are higher smoking rates in more deprived
areas and what can be done to tackle these inequalities. Lung cancer prevention and early
detection are the best ways to prevent lung cancer deaths and tackle these inequalities. To
do this, quit smoking support services can improve their engagement with more deprived
groups, and make sure that their services are designed to help smokers in more deprived
areas to overcome barriers on their journey to stopping smoking. Screening programmes
should also be introduced in Wales to detect lung cancer at an early stage. This would give
people better treatment options and increased likelihood of survival. However, we know that
people living in more deprived areas are less likely to engage with these screening services,
therefore they need to be designed to target these groups and encourage uptake of
screening.

Key recommendations
1. Consider other forms of deprivation than income for links between deprivation,
smoking and lung cancer e.g. educational deprivation.
2. Target smoking cessation services at more deprived groups and introduce lung
cancer screening in Wales to tackle inequalities in these groups.
3. More data must be gathered at a local authority level to enable us to explore
geographical inequalities in Wales at a deeper level.
4. Lung cancer and smoking inequalities by sex should be given more consideration so
that screening and smoking cessation support can be appropriately tailored.
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Scope and limitations
The main purpose of this report is to explore lung cancer inequalities in Wales across
deprivation groups, geographies and sex in terms of incidence, staging, survival and
mortality. An emphasis is placed on smoking as a driver of these inequalities and as such
the relationship between smoking and different measures of deprivation is explored.
Through this, more deprived groups that would benefit from more targeted cessation support
are identified. The report focuses on lung cancer prevention via targeted smoking cessation
services and early lung cancer detection via screening as ways to tackle these inequalities.
The increased barriers faced by more deprived groups to smoking cessation and lung
cancer screening were discussed with the aim to highlight how these services need to be
tailored to overcome these and engage more deprived groups.
There were several limitations to this report. The report primarily focuses on smoking as a
driver of lung cancer inequalities and did not consider other contributing factors extensively,
and no focus was placed on the proportion of lung cancers experienced by ‘never smokers’.
The report also did not include a detailed analysis of health boards in Wales and how they
may differ in terms of facilities and funding which may impact on lung cancer care and
outcomes. It is important to note that although the report was written in the context of the
Covid-19 pandemic and the major disruptions it caused to cancer services, there is little
focus on the impacts of Covid on lung cancer inequalities. Much of the data discussed here
is from pre-Covid due to the age of the data available.
Of note, in the geographical analysis Bridgend was included in the Cwm Taf Morgannwg
health board despite being part of the Swansea health board at the time of data collection.
This is due to Bridgend moving to the Cwm Taf Morgannwg health board in 2019, therefore
it is logical to include it as part of this updated health board as any data on inequalities will
now affect this health board. Additionally, Powys THB has been excluded from the analysis
due to a lack of cancer treatment facilities resulting in patients being treated in alternative
health boards.
Key Aims
1. Investigate the lung cancer inequalities that exist in Wales in terms of incidence,
survival and mortality across deprivation areas, geography and sex. This will enable
identification of groups that would benefit from a targeted approach to tackling lung
cancer inequalities.
2. Explore how smoking relates to different measures of deprivation and how this drives
lung cancer inequalities. An understanding of this would allow better targeted
cessation support for people from more deprived groups.
3. Evaluate the barriers to smoking cessation and engagement in lung cancer screening
faced by more deprived groups, to enable adaptations to the services which actively
reduce inequalities.
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1. Background
Deprivation in Wales
Inequalities in Wales are a substantial problem with 23% of the population experiencing
relative income poverty between 2017-18 and 2019-20 (1). Several groups are more likely
to experience income poverty, including:
• Young people
• People living with disabilities
• Ethnic minorities
• Workers with no educational qualifications
• Those living in social and rented housing (2).
Deprivation does not simply refer to income, and deprivation can be experienced as a result
of inadequate access to services which can influence education, employment, housing and
health. In Wales, the overall deprivation of areas is measured using the Welsh Index of
Multiple Deprivation (WIMD) and is reported at small area Census geographies called
Lower-layer Super Output Areas (LSOAs) (3). Relative deprivation is measured by a ranking
system by which areas in Wales are compared to one another i.e. LSOAs are ranked in
terms of deprivation from 1 (most deprived) to 1909 (least deprived) (3). The WMID is
comprised of 8 domains each of which contribute to the overall score and are weighted
differently according to perceived importance - Income (22%), Employment (22%), Health
(15%), Education (14%), Access to services (10%), Housing (7%), Physical environment
(5%) and Community safety (5%) (3). The WMID allows you to see the overall inequalities
in relative deprivation levels which exist across Wales and explore the inequalities which
exist within each domain (4).
Health inequalities in Wales
Health inequalities exist both within Wales and the UK as a whole. Health inequalities are
avoidable, unfair differences in the health status between groups of people or communities
(5). This problem has been recognised for many years, from the seminal work in the 1980
Black report which highlighted health inequalities that exist in the UK (6) to more recent work
such as the Marmot review of 2010 (7) and its follow-up in 2020 (8) which show that these
inequalities continue to persist. Social gradients of health exist, and these are related to
wider inequalities within society, with the most deprived groups experiencing worse health
outcomes (7). These health inequalities can be observed in differences in life expectancy
and healthy life expectancy in Wales. For example, there is around a 9-year difference in
life expectancy for males between the most and least deprived groups and this increases to
around 19 years for healthy life expectancy (9). These health inequalities related to
deprivation can also be seen at a geographical level, for example the life expectancy of a
male at birth in Blaenau Gwent is 76 years compared to 80.5 years in Monmouthshire (201014) (9). One of the biggest drivers of these health inequalities is tobacco use (10) with
smoking rates in the most deprived quintile in Wales more than double those in the least
deprived quintile (11).
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Lung cancer inequalities
Smoking is the biggest risk factor for lung cancer, responsible for more than 70% of cases
(12). Importantly, smoking has been identified as the single biggest driver of health
inequalities in England (10). Lung cancer is no exception to the pattern of health inequalities,
in fact it is one of the drivers of these inequalities. There are around 2500 cases of lung
cancer a year in Wales, but this is not experienced equally across the population, with the
most deprived groups experiencing the greatest burden (13).
The effect of Covid-19 on existing inequalities
It is also important to highlight how all these existing inequalities in Wales and the UK as a
whole have been exacerbated as a result of the Covid-19 pandemic. Covid-19 has had an
impact on income and employment inequalities, both worsening existing ones and creating
new ones. During lockdowns 22% of households lost at least 20% of their income creating
financial insecurity coupled with rising unemployment (14) (15). Covid-19 has also exposed
flaws in the housing system with unequal access to green and blue spaces and
overcrowding risk (15). This is in addition to unequal lockdown experiences, with a digital
divide becoming apparent which impacted on education as learning moved online with
children living in deprived areas less likely to have access to the resources required to
support their learning (15). This experience has further ingrained existing educational
inequalities and some groups were at higher risk of detrimental impacts on mental health
(15).
The Covid-19 pandemic widened the health inequalities that exist in Wales and the wider
UK. Covid-19 itself was inequitably experienced as Covid hospital admissions and death
rates were 2x higher in the most deprived areas of Wales compared to the least (15). In
addition, there were other effects on healthcare and related inequalities. Covid-19 and the
related ‘stay at home’ messages led to lower help seeking behaviour due to people not
wanting to overwhelm the NHS and concerns about covid safety (16), and this may have
particularly affected some groups such as those with existing health conditions who were
required to shield. The evidence of these effects is clear as there were major decreases in
elective and emergency hospital admissions (55% elective 30% emergency) in 2020
compared to 2019 (15).
Covid-19 also caused disruption to cancer services. Although essential cancer services and
treatments were maintained throughout the pandemic in Wales, they were disrupted due to
adaptations for Covid-19 safety (17). Macmillan reported in their ‘The Forgotten C’ report
that during the initial peak of the pandemic March-April 2020, the number of patients entering
the single cancer pathway in Wales fell dramatically with the lowest numbers in April which
equated to a 61% drop in referrals compared to pre-pandemic levels. Overall, there was a
31% decrease in the number of patients entering the pathway between March-August which
may have resulted in a significant number of missed diagnoses during this period (17).
Additionally, during the pandemic waiting lists for diagnostic procedures such as endoscopy
grew considerably (17). Further to this, screening programmes including bowel, breast and
cervical were temporarily paused during the initial part of the pandemic potentially adding to
the number of missed diagnoses during this period (17). Of note, during this time NHS Wales
reporting against the single cancer pathway was paused to ease pressure on the NHS (18)
potentially also adding to delays in diagnosis and treatment.
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In addition to general disruption to cancer services, lung cancer is likely to have been
particularly affected as it is a respiratory disease. In England during the pandemic there was
a large drop in urgent lung cancer referrals, a reduction in access to diagnostic services
such as chest X-rays, PET scans and CT scanning and a reduction in lung cancer specific
surgery (19). Changes in help-seeking behaviour is also likely to have had a big impact on
the drop of lung cancer diagnoses. One study in the UK showed that just under 45% of
people surveyed who experienced a potential cancer symptom did not contact their GP
during the first six months of the pandemic, this included red flag symptoms such as
coughing up blood, 30.7% of people with this symptom did not seek help (16). Several
barriers to help seeking behaviour were identified including worries about wasting the
doctors time, putting strain on the healthcare system and reluctance to contact GPs due to
concerns over Covid-19 and fear of attending hospitals (16).
In lung cancer even short delays to diagnosis and treatment can have big impacts on
outcomes for patients with the disease progressing to an advanced stage where curative
treatments are no longer an option (19). It is likely that similar patterns of disruption to lung
cancer diagnosis and treatment may have occurred in Wales compared to England, however
the data on this is currently lacking and the full of effects of the pandemic will not be realised
until more data is released. However, some early data and reports suggest that disruption
to lung cancer diagnosis and treatment in Wales may not have been as heavily disrupted as
first feared with an apparent 3.8% reduction in the number of patients starting treatment for
lung cancer in 2020 compared to 2018/19, compared to around an 8.5% reduction for all
cancers (20). This could be because lung cancer is more likely to be diagnosed via
emergency presentation than some other cancers or that lung cancer may have been picked
up in Covid-19 patients via chest scans. Either way the full effects of the pandemic are not
likely to be realised until all data for this period becomes available. It is important to consider
that the pandemic likely will have had an effect on the lung cancer inequalities discussed in
this report. However, the impacts of Covid-19 do not form part of this investigation due to
the age of the data available. Future work will be needed to evaluate how the Covid-19
pandemic impacted lung cancer inequalities in Wales.
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2. How does smoking relate to deprivation?
Smoking and its relation to deprivation acts as a driver of lung cancer inequalities in Wales.
Smoking rates correlate with income deprivation and is the main driver of lung cancer
incidence/mortality (see section 3). Therefore, to understand how deprivation and lung
cancer inequalities are linked we must first explore the links between smoking and
deprivation.
Associations between smoking and deprivation is not just a pattern observed in Wales. In
England for example, it has been reported that the highest smoking rates are found in local
authorities that rank within some of the most deprived areas (21). There are numerous
factors involved in this relationship such as normalisation of smoking in these areas,
intergenerational transmission of smoking behaviour and use of smoking as a coping
mechanism for stress caused by life circumstances (22) (23). Typically, when discussing the
links between lung cancer, smoking and deprivation it is income deprivation which is used
as a measure, indeed the WCISU deprivation data presented in section 3 is based upon the
WMID income deprivation domain. In order to tackle smoking inequalities, we must first
understand the reasons for increased smoking rates associated with deprivation. Here, each
individual domain of the WIMD and its possible relationship with smoking rates will be
explored with the aim of looking beyond the income domain as a measure of deprivation
that links smoking and associated health inequalities.
Income domain
This domain captures material deprivation and income poverty and is often used when
looking at the links between smoking and deprivation. The links between this deprivation
domain and smoking are clear as shown in section 3, where smoking rates are more than
double in the most financially deprived population quintile compared to the least deprived.
There are several factors which may contribute to the higher smoking rates in more income
deprived populations such as increased stress related to financial issues (10) (22).
Additionally, it has been suggested that individuals on low incomes may be less likely to
consider the long-term risks of unhealthy behaviours such as smoking and prioritise future
health when compared to the short-term negative impacts of giving up smoking such as
withdrawal symptoms and losing a coping mechanism (24) (10). Concerns that quitting
smoking could add to already stressful life circumstances for individuals experiencing
income deprivation have also been identified and suggested as a barrier for charitable
financial advisers approaching the subject with clients, despite the financial benefits of
smoking cessation (25).
Employment domain
This domain is measured by the percentage of the working age population in receipt of
employment-related benefits (3). Employment is something which has been often linked to
smoking prevalence, for example ONS data 2019 showed that in the UK the smoking rate
amongst those employed in routine and manual jobs was 23.4% compared to 9.3% for those
working in managerial and professional occupations (26). Similarly, links between smoking
and unemployment have been reported, for example ONS data 2019 showed that the
smoking rate amongst unemployed people in the UK was 26.8% compared to 14.5% for
those in regular employment (26).
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There are two sides to the relationship between smoking and unemployment. The first is
that higher levels of unemployment lead to increased smoking rates. Some studies have
suggested that this association is largely due to factors such as stress, emotional isolation
and the feeling of inability to control important matters in their lives (27). The other side to
this relationship is that smoking related disabilities result in increased levels of
unemployment. A study by ASH on the relationship between smoking, employability and
earnings found that current smokers are 5% less likely to be employed than non-smokers
which increases to 7.5% for long term-smokers (28). This report found that almost all of this
relationship is explained by levels of disability (28). The report suggests that disability and
ill-health leaving people unable to work as a result of smoking, particularly long-term
smoking, is a key factor in explaining the relationship between smoking and higher
unemployment (28). This relationship highlights the interplay between deprivation domains,
with health and employment being tightly linked. It could be that there is a combination of
both unemployment driving higher smoking rates and smoking driving higher unemployment
rates but either way employment deprivation is an important factor to consider in smoking
and therefore lung cancer inequalities.
Health domain
This domain relates to health within the population. It includes GP recorded diagnosis of
chronic conditions and mental health conditions, cancer incidence and premature death rate,
among other measures (3). In some ways discussing the links between health deprivation
and smoking rates is unavoidable due to the large number of smoking related illnesses and
unemployment caused through smoking related disability. However, less of a focus is put
on the links between health deprivation and smoking rates compared to domains such as
income deprivation.
There are other links between the health deprivation domain and smoking. For example,
adults living with disabilities in the UK have been shown to be more likely to smoke than
adults not living with disabilities (29). These higher rates of smoking among people living
with disabilities may be related to higher levels of stress, poorer mental health, and less
support to quit smoking (30). The health domain also encompasses people with GP
diagnosed mental health conditions. This may be an important factor when looking at
smoking related inequalities as smoking rates are around 50% higher among people with
mental health conditions (31). Mental health also links to other domains with some factors
such as income, employment and housing exacerbating mental health conditions, with one
of the reasons suggested for smoking being higher in this group is due to ‘self-medicating’
and feeling that smoking helps relieve stress (31) (24). This is coupled with the finding that
there is inadequate support for smoking cessation within mental health care settings both
within in-patient and community services setting (31). These findings highlight that the health
domain should be given more consideration when talking about smoking inequalities and
the resultant health inequalities including lung cancer. It also shows that people living with
disabilities and mental health conditions should be given more consideration in targeted
approaches for lung cancer health campaigns and smoking cessation services.
Education domain
This domain captures the level of education deprivation in terms of lack of qualifications and
skills. The domain is made up of several indicators including the average points score at
multiple educational levels e.g. key stage 2, repeat absenteeism, the proportion of key stage
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4 leavers entering higher education and the number of adults aged 25-64 with no
qualifications (3). Education levels are commonly linked to smoking rates, for example ONS
2019 data reported that smoking rates were 29.1% among people with no qualifications in
the UK compared to only 7.3% amongst those with a degree (26).
Several studies have linked lower education levels to increased smoking rates (32) (33).
There are several possible reasons for this link between lower education level and increased
smoking, for example it has been suggested that it is caused by differing levels of healthrelated knowledge and the risks associated with smoking (34) (24). However, it is likely that
the effects of education go further than this. A significant proportion of smokers begin
smoking in adolescence when the impact of education and school is at its highest, and it
has been suggested that school performance and peer pressure at school have a role in
smoking uptake (33). Additionally, education level and skills are likely to impact on
employment prospects, suggesting further links between educational deprivation and
employment deprivation which are both associated with increased smoking.
Access to services domain
This domain accounts for travel times to different services such as food shops, GP surgeries,
pharmacies and schools in addition to internet access below a certain broadband speed (3).
There are multiple ways access to services may impact on smoking rates potentially having
both a positive and negative impact. The first is that access to services deprivation may
increase smoking rates, or at least stall their decline due to its influence on help seeking
behaviours via difficulties in accessing NHS smoking cessation services e.g. from GPs and
pharmacies, which are a more effective way to quit smoking compared to going it alone (35).
Therefore, use of smoking cessation services should be recorded and published at a local
authority level in addition to local health board level, to understand inequalities in access to
these services. However, in contrast to this, less access to services deprivation may also
relate to increased smoking rates due to the increased availability of tobacco products. A
study in Scotland found that there were a greater number of tobacco outlets in more income
deprived areas and suggested this could be a contributing factor to driving smoking
inequalities (36).
Housing and community safety domains
The housing domain measures inadequate housing through proportion of overcrowding and
a modelled indicator measuring the likelihood of housing to be in a state of disrepair or
containing a serious hazard (3). The community safety domain is a measure of crime rates
and fire incidences within an area. Although it is unlikely that these domains are the biggest
drivers of smoking inequalities, there may still be an association between them and smoking
rates and there are links to other deprivation domains. For example, living in poor quality or
overcrowded housing or living within areas with high rates of community safety deprivation
can lead to increased stress and exacerbate mental health conditions (37), which as
previously discussed may lead to using smoking as a coping mechanism. Additionally, this
domain may relate to the income and employment domains, with low-income families more
likely to live in overcrowded conditions (37).
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Physical environment domain
This domain takes into account the average concentrations of nitrogen dioxide and
particulates < 10 µm (PM10) and < 2.5 µm (PM2.5), in addition to access to natural green
space, ambient green space score and flood risk (3). The Physical environment domain is
more likely to be independently linked to increased lung cancer risk rather than increased
risk via increased smoking rates, as air pollution itself is a lung cancer risk factor thought to
cause 1 in 10 lung cancers (38). This makes this domain important to consider when talking
about lung cancer inequalities, as there is a big difference between the relative levels of
physical environment deprivation between different geographical areas. This also relates to
other deprivation domains as low-income families are more likely to live in areas with the
highest air pollution (39), further compounding other inequalities which relate to health. It is
important to remember that smoking is thought to cause around 9x more lung cancer
incidences than air pollution (38) (40), therefore, its effect on lung cancer inequalities will be
less than smoking however it is still an important factor to consider.
This section has highlighted how different measures of deprivation that form the WIMD can
be related to smoking rates. This shows that there is a need to look beyond income
deprivation to understand how deprivation and smoking are linked, other domains such as
health, education and employment also play important roles. This is subsequently important
when considering how deprivation and lung cancer are linked. Importantly physical
environment deprivation may also link directly to lung cancer inequalities independently of
smoking rates, as air pollution is also a lung cancer risk factor. Therefore, physical
environment is another domain that should be given more consideration when discussing
lung cancer inequalities.
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3. Lung cancer inequalities – deprivation
Lung cancer is not experienced equally throughout the population and links between lung
cancer and deprivation have been widely discussed (41) (42) (43) (44). There are a multitude
of factors which contribute to this inequality, one of the most important being a higher
exposure to risk factors which in the case of lung cancer is primarily smoking (40) (41).
Further to this there are other factors which contribute to worse lung cancer outcomes for
lower socio-economic status groups such as lower awareness of symptoms and reporting
more barriers to seeking help (45) and it has been reported that people from deprived groups
are more likely to be diagnosed via emergency presentation for some cancers (46) (41).
Lung cancer inequalities related to socio-economic deprivation is a problem across the UK
(41) (42) and Wales is no exception to this. In this section data are shown to highlight the
inequalities of lung cancer in more deprived groups. The data discussed here relates to
income deprivation based on WIMD.
Smoking and deprivation
The links between smoking and lung cancer risk are well documented. The Welsh
government has made a strong commitment to drive down smoking rates in Wales and set
a goal to achieve a smoke free Wales by 2030 (47). Although there has been a steady
decline in smoking in Wales over the past decade and beyond (48), the smoking rates
among several population groups has remained higher than the general population figure,
including economically deprived groups. The links between smoking and deprivation have
been widely explored and smoking is thought to be the biggest contributor to health
inequalities between those in the most and least deprived groups.

Adult smoking status (% population)
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Figure 1. Smoking rates by percentage of adults aged 16+ in Wales 2019-20.
StatsWales Data (11).
Figure 1 shows that the proportion of smokers is more than double in the most deprived
group compared to the least deprived, (26% compared to 11% respectively). Similarly, the
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proportion of ‘Never-smokers’ is 21% higher in the least deprived group compared to the
most deprived group.
This pattern of increased smoking rates among more socio-economically deprived groups
is observed similarly across the whole of the UK (21) (26). There are several reasons why
smoking rates are higher among people living in more deprived areas, including
normalisation in these economically deprived areas and a cycle of intergenerational smoking
transmission with children 70% more likely to start smoking if one parent does than if neither
does (10) (22). The problem of increased smoking rates in these groups is also exacerbated
by the fact that in some areas a prevalence of illegal tobacco products makes smoking more
affordable and accessible (49). Additionally, it has been shown that although people from
more socio-economically deprived groups make as many smoking cessation attempts as
people from less deprived groups their success rate is lower (see section 6), which further
contributes to the continuing pattern of smoking and health related inequalities.
Lung cancer incidence and mortality
140.00

Incidence EASR per 100,000

120.00
100.00
80.00
60.00
40.00
20.00
0.00
Least deprived

Next least
deprived

Middle deprived

Next most
deprived

Most deprived

Income deprivation quintiles

Figure 2. European Age standardised rates for lung cancer incidence in Wales across
deprivation fifths 2016-2018. WCISU Data (13).
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Figure 3. European Age standardised rates per 100,000 for lung cancer mortality in
Wales across deprivation fifths 2013-2017. WCISU Data (50).
As shown in figure 2, the rates of lung cancer incidence per 100,000 people are 2.75x higher
in the most deprived fifth compared to the least deprived fifth (128.6 and 46.8 per 100,000
people respectively). Similarly, the rates of lung cancer mortality per 100,000 people are
2.9x higher in the most deprived fifth compared to the least deprived, as shown in figure 3
(102.7 and 35.3 per 100,000 people respectively). There is a clear gradient showing
increasing lung cancer incidence rates with increasing deprivation quintiles. These patterns
of inequalities in lung cancer burden across deprivation fifths are similar to the observed
inequalities in smoking rates, highlighting the important role smoking has in driving these
lung cancer inequalities.
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Lung cancer survival
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Figure 4. (A) Net 1-year survival rates
per
deprivation fifth between 2014-2018. (B) Net 5-year survival rates per deprivation fifth
between 2014-2018. WCISU Data (51).
Overall, the survival rates for lung cancer are very poor, especially when compared to other
cancers such as breast cancer which has a 1-year survival rate of just over 96% (51).
However, within this survival data there are also inequalities based upon deprivation fifths.
Figure 4A shows that individuals in the most deprived fifth have just over 6% lower 1-year
survival rates compared to the least deprived. As shown in figure 4B, the same patten of
inequality is observed for 5-year survival, individuals in the most deprived fifth have just over
6.5% lower survival compared to the least deprived.
The reasons for this inequality in lung cancer survival are complex and multifaceted.
However, there are several factors which may contribute to this. It has been reported that
people in lower socio-economic groups were less aware of certain cancer symptoms, with
links between unemployment, lower education level and residency within deprived areas
with lower recognition of cancer symptoms (45). In addition to this, the same study found
that people from lower socio-economic groups generally report more barriers to symptomatic
presentation, particularly emotional barriers such as fear of what may be found,
embarrassment, and more prevalent fatalistic beliefs about cancer (45). It has also been
shown that more people living in the most deprived areas are diagnosed with lung cancer
via emergency routes compared to those living in the least deprived areas (46) (41), which
may be related to this lowered awareness of symptoms and increased barriers to seeking
help.
Further to this, there is evidence that once within the healthcare system there are inequalities
with regards to treatment received, with those from more deprived areas less likely to
undergo surgery to treat non-small cell lung cancer (NSCLC) (52). The same study found
that there were clear geographical inequalities in terms of the rates of lung cancer surgery
across NHS Primary Care Trusts in England (52), which may be one of the contributing
factors to treatment inequalities across deprivation groups. It has been suggested that
distance and access to treatment, especially specialist treatment, may contribute to
inequalities (53). Another study has shown that lung cancer patients from more economically
deprived backgrounds are less likely to receive any treatment, surgery or chemotherapy
(54). It has been suggested that increased co-morbidities in people in more deprived areas
may be related to these differences in treatments or that people from more deprived
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backgrounds may be more likely to decline treatment (55). Further work needs to investigate
the reasons for there differences in treatment. It is likely some of the factors mentioned here
will play a role such as geography and specialisms within hospitals, comorbidities and also
patient understanding and choice. It is important that we understand these fully to overcome
inequalities in lung cancer treatment which contribute to the inequalities in survival.
It is clear from the data discussed here that there are lung cancer inequalities related to
measures of income deprivation in Wales. Those living in more deprived areas experience
a greater lung cancer burden and unequal outcomes, and these inequalities relate to
smoking. To address lung cancer inequalities, there must be a drive to support smoking
cessation and prevention activities in these more economically deprived areas. It is
important to support these groups as they face more barriers to cessation whilst
discouraging the stigma that lung cancer is a ‘self-inflicted smokers’ disease’. Therefore,
targeted stop smoking campaigns and cessation services are required which reach and
meet the needs of more deprived communities and encourage engagement with health
services.
In addition to prevention, another important area for improvement is early detection of lung
cancer which significantly improves patient outcomes. To this end, the introduction of
targeted screening campaigns is recommended which initially focus on recruiting smokers
and former smokers from more deprived areas as they experience a greater risk of lung
cancer. This is discussed further in Section 7.
Recommendations
•
•

Targeted stop smoking campaigns and smoking cessation services which meet the
needs of and engage with more deprived groups.
Introduce lung screening programmes – initially targeted at more deprived smokers
and former smokers who are at greater lung cancer risk.
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4. Geographical lung cancer inequalities
In addition to lung cancer inequalities directly linked to measures of relative income
deprivation in Wales, there are also geographical health inequalities and specifically lung
cancer inequalities. These geographical inequalities also relate to deprivation. Relative
levels of deprivation within health boards and local authorities can be used as a crude way
to relate deprivation with health inequalities within and across areas of Wales. When looking
at geography at the level of local health boards in Wales, there are differences in health
between different areas, for example between 2010-14 a male born in Hywel Dda UHB
would have a life expectancy of 79.2 years, compared to Cwm Taf Morgannwg UHB where
the life expectancy would be 2 and a half years lower at 76.6 years (9). Similarly, when
looking at the WIMD measure of health, in Cwm Taf Morgannwg UHB 33.8% of LSOAs are
in the most deprived fifth in Wales compared to Hywel Dda UHB where only 6.6% of LSOAs
are in the most deprived fifth (56). Geographical health inequalities likely do exist at least in
part due to deprivation inequalities, although some of this may be mitigated by factors such
as the differing activities of health boards and local authorities, although an analysis of this
will not form part of this discussion.
In this section geographical inequalities will be explored. Firstly, in terms of smoking rates
as this is likely to be an important driver in lung cancer inequalities and then geographical
lung cancer inequalities will be examined in terms of incidence, staging, mortality and wait
times. When investigating geographical smoking and lung cancer inequalities, looking at the
health board level does not give a full picture of the inequalities that exist between regions.
Health boards often cover large areas with a wide range of living circumstances. Therefore,
where possible data has also been presented at a local authority level to give a clearer
picture of the geographical inequalities that exist across Wales and within the same health
board, Aneurin Bevan UHB will be used as a case study for the latter. The scope of this
section does not include an analysis of the performance of or facilities within health boards
or local authorities or their funding and how this may impact lung cancer outcomes. Instead,
the focus of this section is to highlight geographical lung cancer inequalities and discuss
their relation to geographical smoking differences and explore their potential relationship
with relative deprivation measures within those areas. Powys THB has been excluded from
analysis due to a lack of cancer treatment facilities resulting in patients being treated in
alternative health boards.
Smoking
Smoking is the biggest risk factor for lung cancer and as this report examines smoking and
its inequalities as a driver of lung cancer inequalities, we will first look at the geographical
differences in smoking rates. Smoking rates across geographical areas also likely relate to
relative deprivation levels because as discussed previously in section 2 smoking rates have
many links to different deprivation measures.
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Figure 5. Average smoking rates (A) Local Health Boards (B) Local authorities in
Wales, 2016-17/2019-20. StatsWales Data (57).
There are geographical differences in smoking rates across Wales both at a health board
and local authority level. Figure 5A shows that when looking at health board level, the
highest smoking rates are in Cwm Taf Morgannwg UHB (20%), which is 2% higher than the
Wales average and 4% higher than Cardiff and Vale UHB which has the lowest rates (16%).
Although in general the smoking rates have decreased over the last few years across all
health boards in Wales, there are still trends for some health boards such as Cwm Taf
Morgannwg to remain above the Wales average smoking rates. As shown in figure 5B when
looking at local authority level there are differences in smoking rates between areas, and
some of these local authorities experience similarly persistent higher smoking rates such as
Merthyr Tydfil. Figure 5B shows there are also differences between local authorities within
the same health board. For example, in Aneurin Bevan UHB smoking rates are above
average for Wales in Blaenau Gwent, Caerphilly and Newport and then lower than Wales in
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Monmouthshire and Newport. Looking at this more granular level allows identification of
areas where greater focus on smoking cessation needs to be placed to reduce these
inequalities.
Lung cancer incidence
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Figure 6. Average European Age Standardised Rates for lung cancer incidence
across (A) Local Health Boards (B) Local Authorities in Wales 2014-2018. Error bars =
standard deviation. WCISU Data (13).
As figure 6 shows, the rates of lung cancer incidence per 100,000 show variation across
health boards and local authorities. As shown in figure 6A, incidence rates for both males
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and females are highest in Cwm Taf Morgannwg UHB. The average total rates are
significantly higher in Cwm Taf Morgannwg UHB (91.7 per 100,000) compared to Hywel
Dda UHB, where the lowest rates are observed (73.6 per 100,000). The same patterns of
lung cancer incidence are observed for males and females with incidence rates being similar
across Aneurin Bevan UHB, Betsi Cadwaladr UHB and Cardiff and Vale UHB and then a
trend for lower rates in Hywel Dda UHB and higher rates in Cwm Taf Morgannwg UHB and
Swansea Bay UHB.
As shown in figure 6B, when looking at a lower level at local authorities, geographical
inequalities are much more apparent within some health boards. For example, Aneurin
Bevan UHB where three local authorities, Blaenau Gwent, Caerphilly and Newport have
higher average lung cancer incidence rates than the average for Wales whilst
Monmouthshire has the lowest incidence rates in Wales. When looking at the differences in
lung cancer incidence rates they broadly match differences in smoking rates; the highest
average lung cancer rates are found in Merthyr Tydfil and this is matched by the highest
average smoking rates. This demonstrates the role smoking inequalities has in driving
geographical lung cancer inequalities. This pattern is not exact and in some health boards
and local authorities the data does not match perfectly, highlighting that there may also be
other factors involved for example in Cardiff smoking rates are lower than average, but this
is not reflected in lung cancer incidence, in this case other risk factors such as air pollution
may play an important role.
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Figure 7. Proportion of lung cancers diagnosed at each stage (1-4 and unknown) for
each local health board 2016-2018. WCISU Data (13).
In addition to differences in lung cancer incidence rates across local health boards in Wales
there are also small differences in the proportion of tumours diagnosed at different stages.
This is important because stage at diagnosis directly influences prognosis and the majority
of lung cancers in Wales are diagnosed at an advanced stage (3 or 4). As shown in figure
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7, some health boards tend to have a higher proportion of tumours diagnosed at stage 4,
such as Swansea Bay UHB (49.6%). This is compared to Aneurin Bevan UHB which has
the lowest proportion of stage 4 tumours (40.5%). This could in part be due to a lower
proportion of diagnoses due to emergency presentation in Aneurin Bevan UHB compared
to some other health boards (Freedom of information request, see appendix 1). Conversely
only a relatively small proportion of lung cancers are diagnosed at an early stage in Wales
(stage 1 - 17.2%). As figure 7 shows, there are also small differences in stage 1 diagnosis
across health boards, Cardiff and Vale UHB have the highest proportion (19.2%) compared
to the lowest in Swansea Bay UHB (15.1%). There is a clear need to improve the proportion
of lung cancers which are diagnosed at an early stage across Wales which would likely
improve lung cancer outcomes due to better curative treatment options in early-stage
tumours (58). This data could help establish which health boards need an even greater focus
on targeted interventions to improve earlier diagnosis. Such as symptom awareness
campaigns and importantly lung health checks and screening.
Average 1-year survival in Wales just under 40% for females and around 33.5% for males
between 2014-18 (51). These numbers become even lower when looking at longer term
survival with average 5-year survival rates of 16.8% for females and 12.7% for males during
the same period (51). The figures are similarly low across all health boards with only
relatively small differences. The poor survival is likely due to high proportions of lung cancers
being diagnosed at late stages across all health boards. This is something which needs to
be improved to improve lung cancer patient outcomes and again highlights the need for a
focus on earlier diagnosis when there are more curative treatment options (58). Lung cancer
screening can help detect tumours at an earlier stage which will lead to improved survival.
Wait times
The single cancer pathway introduced in June 2019 changed the way that cancer wait time
data was reported in Wales (18). Cancer wait time is classified as the time between the point
at which cancer is suspected and the time at which patients
begin their first definitive treatment. For all cancer patients, regardless of their route to
diagnosis, the target cancer wait time is less than 62 days. The aim of introducing this
measure was to not only improve reporting on wait times but to act as a catalyst for change
to improve services and identify bottlenecks (18). (Eeporting against this target stopped in
2020 during the pandemic to ease pressure on the NHS (18).
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Figure 8. Percentage of patients starting their first definitive treatment for lung cancer
within 62 days from the point of cancer suspicion across local health boards – 2021.
StatsWales Data (20).
Figure 8 shows that there are not only geographical differences in lung cancer incidence
across health boards, but that there are also differences in patient experience within the
healthcare system with varying proportions of lung cancer patients starting their first
treatment within the 62-day target across health boards. The highest proportion of patients
starting treatment within the target wait time is within Betsi Cadwaladr UHB (70.8%) and the
lowest is in Cwm Taf Morgannwg UHB (61%). The data also shows differences between
male and female wait times within health boards, though not within Wales as a whole, which
warrants further investigation. It is also worth noting that that there are considerable
fluctuations in the proportion of patients starting treatment within this target time for each
health board across different months. Compliance with the wait time target is higher for lung
cancer across all health boards compared to all cancers, which may reflect the fact that lung
cancer tends to be diagnosed at a later stage and more frequently through emergency
presentation compared to other cancers (13) (46). A detailed investigation into why these
differences exist across health boards is beyond the scope of this report but it may be due
to differences in diagnostic or treatment capacity and waiting lists, further investigation is
needed to establish the cause of these differences and where improvements can be made
especially in those health boards such as Cwm Taf Morgannwg UHB which have lower rates
of compliance with the target wait time.

Page | 21

Lung cancer mortality
100

(A)
Mortality EASR per 100,000

90
80
70
60
50
40
30
20
10
0
Wales

(B)

Aneurin Bevan UHB

Aneurin
Bevan UHB

Betsi
Cardiff &
Cwm Taf Hywel Dda Swansea Bay
Cadwaladr Vale UHB morgannwg
UHB
UHB
UHB
UHB
Male
Female
Total

Betsi Cadwaladr UHB

Cardiff
and Vale
UHB

Cwm Taf
Morgannwg
UHB

Hywel
Dda UHB

Swansea Bay
UHB

*
Wales Average

Figure 9. Average European Age Standardised Rates for lung cancer mortality across
(A) Local Health Boards (B) Local Authorities 2013-2017. Error bars = standard
deviation. WCISU Data (50).
Lung cancer mortality rates show similar geographical differences to lung cancer incidence
rates at both a health board and local authority level. As figure 9A shows, there is a trend
for highest average total mortality rates in Cwm Taf Morgannwg UHB (74.4 per 100,000)
and lowest average total rates in Hywel Dda UHB (56.5 per 100,000). Similarly, when looking
at local authorities the same geographical inequalities are observed as for lung cancer
incidence. For example, figure 9B shows that, within Aneurin Bevan UHB, Monmouthshire
has considerably lower lung cancer mortality rates than the other local authorities. As with
lung cancer incidence these differences in mortality both across health boards and local
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authorities follow a similar pattern to differences in smoking rates. This demonstrates a need
for targeted smoking cessation in the areas worst affected and that to fully understand the
geographical inequalities it is important to look deeper at the local authority level to
understand inequalities that exist within health boards.
Aneurin Bevan UHB case study
This section has highlighted the existence of lung cancer inequalities across Wales at both
a health board and local authority level which is matched by similar smoking inequalities.
Where possible it is useful to look at data at a local authority level to understand the
geographical lung cancer and smoking inequalities that exist across Wales and understand
geographical inequalities within health boards. Here Aneurin Bevan UHB will be used as a
case study to explore the relationship between smoking rates as a driver of differences in
lung cancer incidence across local authorities within this health board and how these
smoking rates may relate to different measures of deprivation. Aneurin Bevan UHB was
chosen as the case study as this was the health board which showed the largest differences
in lung cancer incidence between local authorities.
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Figure 10. (A) Average European Age Standardised Rates for lung cancer incidence
across Aneurin Bevan local authorities 2014-2018. WCISU Data (13). (B) Average
smoking rates across local health boards in Wales 2016-17/2019-20. StatsWales Data
(57).
As shown in figure 10A, the highest average lung cancer incidence rates in Aneurin Bevan
UHB are observed in Caerphilly and Newport, (90.2 and 88.2 per 100,000 people
respectively) which are significantly higher than the average rates in Monmouthshire, (55.5
per 100,000 people). The rates also tend to be higher in Blaenau Gwent and to a slightly
lesser extend Torfaen. As shown in figure 10B, the smoking rates across these local
authorities show a similar pattern with a trend for Monmouthshire to have lower average
smoking rates than the other local authorities within the health board. Similarly,
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geographical inequalities in terms of relative deprivation levels exist across all WMID
domains within Aneurin Bevan UHB as shown in Table 1 below.
Area

Overall

Income

Employment

Health

Education

Access to
services

Housing

Community
safety

Physical
environment

Aneurin Bevan
UHB

10% - 11.7%
20% - 27.2%
50% - 57.3%

10% - 10.9%
20% - 24.7%
50% - 58.4%

10% - 10.3%
20% - 25.3%
50% - 59%

10% - 10.9%
20% - 24.2%
50% - 60.1%

10% - 13.6%
20% - 25.8%
50% - 57.1%

10% - 4.9%
20% - 12.5%
50% - 41.8%

10% - 6%
20% - 17.7%
50% - 45.9%

10% - 19.8%
20% - 35.1%
50% - 70.4%

10% - 14.9%
20% - 30.2%
50% - 69.6%

Caerphilly

10% - 10%
20% - 23.6%
50% - 62.7%

10% - 10%
20% - 24.5%
50% - 64.5%

10% - 11.8%
20% - 29.1%
50% - 68.2%

10% - 10.9%
20% - 24.5%
50% - 70%

10% - 12.7%
20% - 28.2%
50% - 65.5%

10% - 0.9%
20% - 4.5%
50% - 26.4%

10% - 3.6%
20% - 12.7%
50% - 55.5%

10% - 14.5%
20% - 30%
50% - 77.3%

10% - 6.4%
20% - 15.5%
50% - 57.3%

Blaenau Gwent

10% - 12.8%
20% - 44.7%
50% - 85.1%

10% - 10.6%
20% - 36.2%
50% - 80.9%

10% - 23.4%
20% - 48.9%
50% - 91.5%

10% - 19.1%
20% - 36.2%
50% - 87.2%

10% - 17%
20% - 38.3%
50% - 85.1%

10% - 0%
20% - 17%
50% - 51.1%

10% - 10.6%
20% - 27.7%
50% - 61.7%

10% - 27.7
20% - 53.2%
50% - 97.9%

10% - 0%
20% - 8.5%
50% - 48.9%

Torfaen

10% - 5%
20% - 31.7%
50% - 56.7

10% - 8.3%
20% - 23.3%
50% - 60%

10% - 5%
20% - 21.7%
50% - 58.3%

10% - 8.3%
20% - 30%
50% - 66.7%

10% - 13.3%
20% - 28.3%
50% - 60%

10% - 0%
20% - 5%
50% - 38.3%

10% - 0%
20% - 13.3%
50% - 38.3%

10% - 15%
20% - 38.3%
50% - 71.7%

10% - 6.7%
20% - 13.3%
50% - 68.3%

Monmouthshire

10% - 0%
20% - 1.8%
50% - 19.6%

10% - 0%
20% – 3.6%
50% - 26.8%

10% - 0%
20% - 1.8%
50% - 23.2%

10% - 0%
20% - 3.6%
50% - 19.6%

10% - 0%
20% - 1.8%
50% - 21.4%

10% - 26.8%
20% - 39.3%
50% - 66.1

10% - 1.8%
20% - 10.7%
50% - 35.7%

10% - 1.8%
20% - 5.4%
50% - 23.2%

10% - 5.4%
20% - 30.4%
50% - 67.9%

Newport

10% - 24.2%
20% - 34.7%
50% - 60%

10% - 20%
20% - 32.6%
50% - 57.9%

10% - 11.6%
20% - 25.3%
50% - 53.7%

10% – 14.7%
20% - 26.3%
50% - 54.7%

10% - 21.1%
20% - 29.5%
50% - 52.6%

10% - 2.1%
20% – 8.4%
50% - 43.2%

10% - 12.6%
20% - 25.3%
50% - 37.9%

10% - 35.8%
20% - 47.4%
50% - 75.8%

10% - 43.2%
20%- 68.4%
50% - 95.8%

Table 1. % LSOAs in each local authority within Aneurin Bevan UHB that fall within
the 10%, 20% and 50% most deprived areas in Wales for each WMID domain. WIMD
Data (56).
The relationship between different domains of the WMID and smoking rates were explored
in detail in section 2, here the relative levels of deprivation across different domains within
Aneurin Bevan UHB local authorities are explored in terms of their correlation with smoking
rates and lung cancer incidence. There are differences in the overall WMID relative
deprivation levels across the local authorities within this health board, as shown in table 1.
The local authority with the highest proportion of LSOAs within the most deprived fifth in
Wales is Blaenau Gwent (44.7%), followed by Newport (34.7%), Torfaen (31.7%), Caerphilly
(23.6%) and then the Monmouthshire has the lowest proportion (1.8%). This correlates
generally with Monmouthshire having lower average smoking rates than the other four local
authorities. This pattern is not exact but broadly higher relative overall deprivation rates
correlate with higher smoking rates.
Differences in relative deprivation in domains traditionally linked to increased smoking,
namely income and employment, correlate with the smoking and lung cancer inequalities
within local authorities within Aneurin Bevan UHB. All other local authorities have a
considerably higher proportion of LSOAs in the most deprived fifth for both of these domains
compared to Monmouthshire. Additionally, differences in the relative levels of deprivation
within the health and education domains also corelate with smoking inequalities across
these local authorities. There are considerably higher proportions of LSOAs in the most
deprived fifth in Blaenau Gwent, Caerphilly, Torfaen and Newport compared to
Monmouthshire which has low levels of deprivation within these domains. Both health and
education were identified as domains which should be given more consideration in terms of
the links between smoking, deprivation and lung cancer.
The housing and community safety domains were identified as likely to only have a modest
effect on smoking rates. The relative levels of deprivation within these domains also
correlate less clearly with the smoking inequalities across local authorities. In the community
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safety domain, Monmouthshire has a considerably lower proportion of LSOAs within the
most deprived fifth compared to all the other local authorities within Aneurin Bevan UHB.
This may have some links to smoking rates although the effects are likely to be small.
Although Monmouthshire also has the lowest proportion of LSOAs within the most deprived
fifth within the housing domain, the differences in relative deprivation levels between the
local authorities are less in this domain compared to others. These two domains may have
some links to smoking rates and lung cancer incidence, but this is likely to be small and not
as important as other domains.
In contrast to other WMID deprivation domains, Monmouthshire has a higher proportion of
LSOAs within the most deprived fifth in the access to services domain. As discussed in
section 2, this domain may affect smoking rates in two ways. Firstly, a lack of access to
services deprivation may relate to higher smoking rates in the other local authorities due to
greater access to tobacco products. On the other hand, greater access to services
deprivation may affect the access to smoking cessation services smokers have within that
local authority.
The physical environment deprivation domain is likely to relate to lung cancer inequalities
independently of smoking rates as air pollution is a lung cancer risk factor itself (CRUK air
pollution). There are geographical inequalities in terms of physical environment deprivation
across local authorities within Aneurin Bevan UHB. Newport has the highest proportion of
LSOAs within the most deprived fifth (68.4%) compared to the lowest in Blaenau Gwent
(8.5%). This domain should be considered independently from smoking rates and may drive
some of the geographical inequalities in lung cancer incidence although its effect will be
lower than smoking.
This case study has highlighted the geographical inequalities in smoking and lung cancer
that exist across local authorities within the same health board and how these may relate to
inequalities in relative deprivation levels. It has emphasised the need to look at lower
geographical levels to understand the inequalities in greater detail and identify regions which
would benefit from targeted action through improved smoking cessation services and lung
cancer screening. This case study also once again brought into focus the requirement to
look beyond income deprivation when exploring the links between smoking, deprivation and
lung cancer, with other domains such as health and education likely to be important
contributing factors.
Recommendations
1. There should be a general focus in Wales on lung cancer prevention (smoking
cessation services) and earlier detection (lung screening and awareness campaigns)
– with a need for the most resources to be targeted in more deprived areas with
greater smoking rates and lung cancer burden.
2. When looking at geographical lung cancer inequalities it is better to focus at the local
authority level and more statistics should be reported at this level where possible.
3. Other WMID deprivation domains than income should be considered when looking at
lung cancer and smoking inequalities.
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5. Lung cancer inequalities – Sex
Lung cancer inequalities exist between males and females when looking at multiple
measures of the disease – namely incidence, mortality, tumour stage and survival – with
men having worse outcomes across the board. Typically, these differences have been
attributed to differences in smoking behaviour (59) (60) and help seeking behaviour (61)
both of which contribute, however it is becoming increasingly clear that this relationship is
more complex.
Smoking inequalities
60

% Adult population

50
40
30
20
10
0
Smoker

Ex-smoker
Male

Never smoked

Female

Figure 11. Average smoking status in Wales 2017-18/2019-20. StatsWales Data (62).
As shown in figure 11, smoking rates between males and females show inequalities with
more males identifying as either current smokers or ex-smokers (19% and 31.7% for males
vs 16.7% and 27.3% for females), both of which put individuals at an increased risk of lung
cancer (63). These differences in smoking rates are likely to be a big factor in explaining the
differences in lung cancer incidence and mortality between males and females.
Although generally male smoking rates are higher than female, this is not true in all cases
when looking at a comparison of age and sex breakdown across local health boards. In
some health boards females tend to have higher smoking rates than males in particular age
groups. For example, in Cwm Taf Morgannwg UHB 2019/20 the average smoking rate was
the same overall between males and females but when looking at the age ranges of 45-64
and 64+ females had slightly higher rates (1-2% difference) (Freedom of information
request, see appendix 2). This shows that when considering targeting smoking cessation
services, it would be beneficial to look in more detail at the smoking demographic within
health boards as this is likely to show some variation between them and therefore may
require different approaches.
Additionally, the differences between male and female smoking behaviours have changed
over time (64). The gap in smoking rates between males and females has narrowed over
time (64). Pack history is a way to measure how much individuals have smoked over a large
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period of time and is calculated by multiplying the number of packs of cigarettes smoker per
day by the number of years a person has smoked (65). Similarly to smoking rates,
differences between males and females in terms of pack history have also decreased and
there is no longer a difference in the age at which individuals begin smoking between males
and females (64).
Further to this, some evidence has led to the suggestion that smoking differentially effects
males and females, with females more susceptible to the ill-effects of tobacco (66) (67) (68).
This is potentially due to biological, hormonal or genetic differences as females have been
shown to be at a greater risk of lung cancer with a lower pack history than males, although
the evidence is variable (66) (67) (68). Females are also more likely to develop lung cancer
as non-smokers (67). Therefore, as more evidence emerges it may be beneficial to pay
more attention to the differences between males and females in terms of lung cancer risk
and consider this in targeted policies. For example, it has been suggested that it may be
beneficial to women if the lung cancer screening eligibility guidelines changed to a lower
age and pack history threshold (69).
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Figure 12. (A) Average European Age Standardised Rates of lung cancer incidence in
males and females across local health boards 2014-2018. (B) Average European Age
Standardised Rates of lung cancer mortality in males and females across local health
boards 2013-2017. Error bars = standard deviation. WCISU Data (13) (50).
As shown in figure 12A, in Wales the average lung cancer incidence rates are higher in
males than females and this is true across all health boards. As figure 12B shows, this is
matched by the same pattern of inequalities between males and females across Wales and
individual health boards when looking at lung cancer mortality rates. Higher
incidence/mortality in males is generally attributed to differences in smoking rates between
males and females (60).
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Figure 13. (A) Net 1-year lung cancer survival percentage. (B) Net 5-year lung cancer
survival percentage. 2014-2018 WCISU Data (51).
In addition to higher rates of lung cancer incidence and mortality, males also have worse
survival rates than females. It is clear that the survival rates in general are very poor for lung
cancer but within this, inequalities exist based on sex. As shown in figure 13A, males have
an average 1-year survival rate nearly 6.5% lower than females and as shown in figure 13B,
at 5-years this drops to a 4% lower average survival rate. This same pattern of survival
differences is observed across all health boards in Wales. This pattern of lower male lung
cancer survival is not unique to Wales, and it has been reported in several research articles
that males have lower survival and worse prognosis across different tumour stages (67).
This is not thought to be as a result of different therapeutic options used, but men have been
demonstrated to have lower survival across a range of treatment options (67).
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Figure 14. Proportion of lung cancers diagnosed at each stage in males and females
across Wales 2016-18. WCISU Data (13).
There are also inequalities in the proportion of tumours diagnosed at each stage between
males and females. As shown in figure 14, females have a slightly higher proportion of
tumours diagnosed at stage 1 (19.6 % vs 15%), where there are curative treatment options
and improved chances of survival. Males have a slightly higher proportion of tumours
diagnosed at an advanced stage, 3 or 4 (70.3% vs 66.3%) where survival outcomes are less
favourable. This trend for a higher proportion of tumours diagnosed at an early stage has
been observed in other countries such as the USA (66). These differences may go some
way to explaining the differences in survival rates between males and females, although it
has been shown males have lower survival across all stages (67).
This data highlights that in general there is a need for a higher proportion of lung cancers to
be diagnosed at an earlier stage but that a focus may need to be placed on targeting men
to address these inequalities. There are several potential reasons why the proportion of
tumours diagnosed in males at stage 1 is lower than females and stage 4 is higher, such as
barriers to help seeking behaviour.
Traditionally, men are seen as less likely to engage with the healthcare system and present
to the GP with symptoms (61). Compared to women who are seen as more likely to engage
with GPs and be more familiar with the healthcare setting throughout their life (61). However,
emerging research is showing that this relationship between sex and help seeking behaviour
may actually be more complex than this, with similar barriers and attitudes expressed
between males and females (61). This is an area that warrants further research to
understand the similarities and differences in attitudes and barriers to lung cancer symptom
presentation in males and females.
However, there is some evidence to suggest that men may be less aware of lung cancer
symptoms than women in the UK (70). A literature review highlighted that a barrier to helpseeking behaviour may be lower awareness of lung cancer symptoms, which is more
prevalent in men, and identified family members’ and female partners’ influence in addition
to family experience with cancer and health campaigns as facilitators to help seeking
behaviour (70).
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This section has highlighted that lung cancer inequalities exist according to sex, with men
having higher lung cancer incidence and mortality along with lower survival and a higher
proportion of tumours diagnosed at stage 4. Smoking has a large part to play in these
inequalities as smoking rates are slightly higher in men in Wales. However, other factors
may also have a part in causing these inequalities such as potentially lower symptom
awareness in men and barriers to help seeking behaviour.
Women may also experience lung cancer inequalities. They may be more susceptible to
lung cancer with a lower smoking pack history and more likely to develop lung cancer as a
never-smoker. Additionally, the pattern of incidence may change over the coming years due
to the decreased gap between male and female smoking rates. Women may also
experience many of the same attitudes and barriers to help seeking behaviour with lung
cancer symptoms, an area which merits further investigation.
It is of interest that the pattern of smoking between the sexes is not the same across all age
groups within health boards. In some health boards female smoking rates are higher than
male within some age groups, which is something to consider in terms of targeted smoking
cessation campaigns. Overall differences in sex are an important consideration for targeted
policies in relation to lung cancer risk. Men and women may face different lung cancer risk
as smokers or never smokers and different barriers to help seeking and cessation. It is
important to understand these differences to tailor smoking cessation services and lung
cancer screening.
Recommendations
• Introduction of targeted symptom awareness campaigns with a focus on males and
encouraging help seeking behaviour.
• Differences in lung cancer risk between males and females should be considered
and reflected in lung cancer screening guidelines. Guidelines should remain in line
with emerging evidence on differences in risk and the threshold for pack history
eligibility may need to be lowered to include more at-risk women in screening.
• Targeted cessation should be introduced that considers the smoking demographic
within health boards and local authorities, with a particular focus on differences by
sex.
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6. Smoking Cessation
One of the best ways to address lung cancer inequalities in Wales is to tackle inequalities in
smoking rates. Although overall the rates of smoking in Wales are declining, higher smoking
rates in the most deprived areas persist and account for a large proportion of health
inequalities and in particular lung cancer inequalities. Prevention is one of the best strategies
to tackle the problem and this can be achieved in part through targeted smoking cessation
programmes in Wales. The positive impact of NHS smoking cessation services in reducing
smoking rates in the UK has been shown (71). In England, modelled figures suggest that
15% of the drop in smoking rates between 2001 and 2016 may be attributable to NHS Stop
Smoking Services and that cessation attempts using the services are more successful (71).
These activities must meet the specific needs of more populations living in more deprived
areas and those that have been previously failed by other health campaigns and cessation
services.
6 in 10 smokers in Wales stating they want to quit (72). This chapter aims to discuss the
current use of smoking cessation services in Wales across local health boards and explore
the barriers to smoking cessation that are faced by those living in more deprived areas and
offers recommendations on how to engage these populations.
Current use of NHS smoking cessation services in Wales
In Wales all NHS smoking cessation services fall within the single Help Me Quit brand which
was rebranded from Stop Smoking Wales in 2019 (73). Help Me Quit offer free smoking
cessation support and help people to choose the right services for them within their local
area (74). The different cessation services are “Help Me Quit – community”, “Help Me Quit
– pharmacy level 3”, “Help Me Quit- hospital services”, “Help Me Quit For Baby”, and
additional in-house GP based services (73). Help Me Quit offer support in different formats
either in group meetings or one to one support, in person or over the phone (75). Help Me
Quit enables free access to nicotine replacement medication and takes place in a variety of
settings including community venues, pharmacies and hospitals (75).
Below, data is presented on the current use of the Help Me Quit services across health
boards in Wales. The general engagement level of all Help Me Quit services with the
smoking population and quit success rate as measured by CO-validation at 4 weeks postcessation date is presented (Figure 15). CO-validation is where an individual treated by
cessation services has their expired carbon monoxide levels measured and they are classed
as successfully quitting if the levels are below 10 ppm (73). Data is also shown on which
services are utilised per health board (Figure 16) and quit success rate for each service
within health boards (Table 2).
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Figure 15. Percentage of the estimated smoking population treated by NHS smoking
cessation services across Wales and local health boards compared to the percentage
of the smoking population who were CO-validated as successfully quitting 4 weeks
post quit date, 2019-2020. StatsWales Data (76).
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As shown in figure 15, none of the health boards in Wales hit the target to treat 5% of the
smoking population by NHS Help me Quit services in 2019/20. The health boards with the
highest proportion of the smoking population treated by cessation services are Aneurin
Bevan UHB and Betsi Cadwaladr UHB (4.2% and 4% respectively), and the worst rates are
in Cardiff and Vale UHB (1.4%). Similarly, Aneurin Bevan UHB had the highest percentage
of the smoking population CO-validated as successfully quitting at 4 weeks post quit date
(just under 1.8%) as shown in figure 15. Most health boards have similar rates of smokers
CO-validated as successfully quitting (around 1.3-1.5%), compared to the lowest rate in
Cardiff and Vale UHB (0.8%).
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Figure 16. The percentages of people treated by cessation services using each NHS
Help Me Quit service in Wales in total and across local health boards, 2019-20.
StatsWales Data (76).
As shown in figure 16 above there are differences in the utilisation of different Help Me Quit
services across health boards. Across most health boards pharmacy level 3 services are
the most widely used cessation services, this is especially true in Cwm Taf Morgannwg UHB
and Betsi Cadwaladr UHB. However, in contrast to this in Cardiff and Vale UHB pharmacy
level 3 services are much less utilised and community services are by far the most commonly
used service. It is also worth noting that in Hywel Dda UHB Hospital services are far more
frequently used than in any other heath board. Of note, Help Me Quit For Baby is not widely
used and in Swansea Bay UHB and Cardiff and Vale UHB nobody was treated via this
service in 2019/20. This is an important area for improvement, because in 2018 although
the maternal smoking rates in Cardiff were the lowest of the health boards examined in this
report, (13.1% at initial appointment) the maternal smoking rates at birth had only dropped
slightly (12.5%) (77). In Swansea Bay UHB the maternal smoking rates were higher both at
the initial assessment and at birth (18% and 14.2% respectively) although the decrease in
smoking rates was greater than in Cardiff and Vale UHB (77). In both health boards this still
represents a significant number of mothers smoking during pregnancy. Not only is this an
important area to improve engagement within these two health boards but it is important
across all health boards. The numbers of expectant mothers engaging is low across all
health boards and a significant proportion of mothers still smoke at time of birth (12.5%19.1%) (77), despite the risks associated with smoking during pregnancy such as increased
risk of still births (78). Additionally, only Aneurin Bevan had any smokers treated via in-house
GP services and even then, this only made up a very small fraction of the total smokers
treated by cessation services.

Health board

Help Me Quit pharmacy level Help me Quit Help me Quit In house GP
All
Help Me Quit - community 3
hospital services for baby
based services services

Aneurin Bevan
UHB

48.7

39

0

33.6

40.4

42.1

Betsi Cadwaladr
UHB

37.2

32.3

47.9

25.8

0

33.9

Cardiff & Vale
UHB

50.4

84.1

69.8

0

0

59.9

Hywel Dda UHB

38.9
42

39
41

36.8
47.8

30.5
30.2

0
0

38.4
43.5

Swansea Bay UHB
Wales

44.9
44.2

61.4
40.3

42.5
47.8

0
30

0
40.4

52.6
41.7

Cwm Taf
Morgannwg UHB

Table 2. The percentage of treated people CO-validated as successfully quitting at 4
weeks post quit date per NHS Help Me Quit service broken down by health board,
2019/20. StatsWales Data (76).
In Wales, the cessation success rate, measured as the proportion of smokers CO-validated
as successfully quitting 4 weeks post cessation date compared to the total cessation
attempts, is 41.7% which is over the 40% target. However, there is considerable variation
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across health boards in the proportion of treated smokers CO-validated as successfully
stopping smoking. Cwm Taf Morgannwg UHB, Aneurin Bevan UHB and Hywel Dda UHB all
have a similar success rate (between 37.5-43.5%), the lowest success rate is in Betsi
Cadwaladr UHB (33.9%) compared to the highest rates in Cardiff and Vale UHB (just under
60%) and Swansea Bay UHB (52.6%).
Overall, the highest success rate in Wales is in the hospital services (47.8%), however, this
service only makes up a small proportion of people treated for most health boards.
Generally, the most widely used services in Wales are pharmacy level 3 services. The
success rate for this service is fairly low in Hywel Dda UHB (41%) and in Aneurin Bevan
UHB, Cwm Taf Morgannwg UHB and Betsi Cadwaladr UHB is less than the 40% target. In
contrast to this, the success rate is far higher in Cardiff and Vale UHB and Swansea Bay
UHB (84.1% and 61.4% respectively). Although the number of people using pharmacy
services is low in Cardiff and Vale UHB the success rate of the service is very high. Similarly,
Help Me Quit community services in Cardiff also have the highest success rate (50.4%).
The Help Me Quit cessation data presented in this section is important to highlight different
levels of engagement and success rates of the various Help Me Quit services across health
boards. Some health boards such as Cardiff and Vale UHB have a high success rate but
low engagement whereas others such as Betsi Cadwaladr have a higher engagement level
but low quit success rates. All health boards need to improve their engagement with these
services to hit the 5% smoking population target. A collaborative response may be useful
across health boards to share best practice of how to engage with a larger number of
smokers and best practice within services to improve the quit success rate. Importantly the
data presented here shows which services smokers are engaging with more in each health
board therefore may help with focusing resources into those services or in health boards
where the rate of CO-validation as successfully stopping smoking is low it may suggest that
it could be beneficial to look at ways to increase engagement with other services. Across all
health boards, consideration should be given to improve engagement with Help Me Quit for
Baby services.
Unfortunately, currently, smoking cessation data is not broken down by local authority, sex,
age, ethnicity, or deprivation quintile, all of which are essential to understanding the reach
and limitations of the services. This information is important to understand whether cessation
services are reaching the groups in most need of targeting for cessation support such as
areas with higher smoking rates and higher levels of deprivation. It is therefore
recommended that in future, smoking cessation data is broken down by local authority, age,
sex, ethnicity and deprivation quintiles where possible to enable better assessment of the
reach of current smoking cessation services and to identify areas where improvements need
to be made to target the groups in greater need of cessation support to address smoking
inequalities.
Barriers to smoking cessation
There are several groups that face greater barriers to smoking cessation and accessing the
support needed. This includes people living in more deprived areas, within which smoking
rates are considerably higher than the least deprived groups, the reasons for which were
explored in sections 2 and 3. In this section the main focus is on barriers faced by people
living in more deprived areas and how these barriers may be overcome. It is also important
to consider that men and women may experience different barriers to smoking cessation
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and here some of those differences will be highlighted as to why it is important to consider
them when tailoring cessation support.
What barriers to smoking cessation are faced by more deprived smokers?
It has been shown that people living in more deprived areas make similar numbers of
cessation attempts as people from less deprived backgrounds, but these attempts are less
likely to be successful in smokers experiencing financial difficulties (79) and they are less
likely to adhere to treatment (10). Since their introduction, smoking cessation services were
supposed to target more economically deprived populations (80). Previous studies in
England showed that although smokers from more deprived areas had a lower cessation
success rate, the services reached a greater number of lower socioeconomic status
individuals, resulting in positive discrimination which offset the effects of the lower success
rate (80). However, it was suggested that the effect on improving inequalities was likely to
be small (80). Therefore, to address inequalities the services need to a reach a greater
number of people living in more deprived areas and identify and address barriers to
cessation to improve the cessation success rates.
ASH reported that smokers who are struggling due to unmet socioeconomic or psychosocial
needs are unlikely to see smoking cessation as a priority (10). There are several barriers
faced by smokers from more deprived areas. For example:
• Smokers from this group tend to have a higher nicotine dependency, particularly in
older smokers who have been smoking for many years (10) (81) (82).
• Smokers living in more deprived circumstances tend to experience greater life stress
due to socioeconomic factors, which are a reason for increased smoking rates within
these groups and a greater dependency on smoking to help cope with these
stressors acts as a barrier to cessation (10) (82).
• Smoking perceptions tend to be different within these groups with a belief that
smoking is more normal compared to less deprived groups (83) (10).
• A lack of social support has also been proposed as an important barrier to smoking
cessation (84) (10).
• Lower motivation to quit has also been cited as a barrier to smoking cessation within
these groups, which has been linked to the level of self-efficacy, quit confidence and
social support (85).
• It has been shown that people from low socioeconomic groups are also more likely
to rationalise and justify smoking behaviour as a form of risk minimising beliefs (86)
(85) which in turn can result in lower motivation to quit.
There may also be practical barriers such as access to services and the need for flexible
tailored cessation services. It is also important to note that when looking at the WIMD access
to services domain it only takes into account travel time to GP surgeries and pharmacies
and does not take into account travel distance to hospitals or other health care providers.
How can these barriers to smoking cessation be overcome and engage more groups
experiencing higher levels of deprivation?
In order to tackle smoking inequalities and the resultant health inequalities, smoking
cessation services need to do more to overcome these barriers and drive down smoking
rates particularly in the most socio-economically deprived groups. Firstly, more needs to be
done to engage more people living in more deprived areas with smoking cessation services.
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This could be achieved through increased targeted campaigns promoting smoking cessation
services. Work by ASH has suggested that when promoting smoking cessation, messages
need to be clear and simple and delivered by an appropriate person with former smokers
and healthcare professionals both cited as good potential candidates (87). It is essential to
consider people living in more deprived areas as the target audience for this (87). Any
messages within these campaigns would need to be informative, attention grabbing and
directly address the risk minimising beliefs prevalent among more deprived smokers (87).
It is important to consider the reach of campaigns to maximise engagement from more
deprived smokers and consider how both men and women can be engaged. Potentially,
campaigns need to look beyond traditional channels of engagement and take lessons from
other lung cancer health campaigns such as the ‘Do It For Yourself’ campaign which was
primarily aimed at men but was inclusive where possible (88). This campaign issued DIY
messages to promote a positive call to action on possible lung cancer symptoms. What is
interesting in this campaign was the use of alternative channels to reach the target audience.
They used some traditional ways to communicate the message such as radio adverts,
posters and bus-sides but they also incorporated alternative ways to communicate the
message, such as pharmacy bags and pub drinks coasters (88). The report following the
‘Do It For Yourself’ lung cancer health campaign suggested it had good reach and that the
campaign generated over 35 million opportunities for the campaign messages to be seen
(88). Although, it was hard to measure the effects of the campaign in terms of increased
help-seeking behaviour there was some evidence that it had a positive effect with slightly
increased suspected lung cancer referrals in 6 out of 8 cancer alliances (88). However, this
data needs to be treated with caution as there are other factors which may affect this, and
increases were also seen in the control group and there was variability across areas (88).
Traditionally people from more deprived backgrounds have been termed ‘hard to reach’ due
to their lower engagement with health campaigns (89). However, it must be considered that
traditional health campaigns were not fit for purpose to engage this group, therefore novel
approaches need to be explored. A similar idea of pub drinks coasters could be explored
with smoking cessation, particularly as there are links between tobacco and alcohol use
(90). Additionally, it may be beneficial to introduce the ideas of smoking cessation in more
relaxed settings rather than primarily a medical context for example, where smokers may
feel that they are being lectured or add to the perceived blame and stigma for their smoking
behaviour. Other potential alternative places of engagement for people living in more
deprived areas may be settings such as food banks (87), financial charities, job centres and
housing services and it may be beneficial to include the potential motivating financial factor
in messaging.
In addition to improving the reach of the smoking cessation services, the services
themselves also need to be optimised to improve the rates of smoking cessation among
those living in more deprived areas. It is already known that smoking cessation services
offer the best chances of successful cessation compared to other options such as going it
alone (35), but these services can be optimised to tackle smoking inequalities linked to
deprivation. For example, in older deprived smokers behavioural support along with
pharmacotherapy has shown promise (82). Evidence has shown that smokers that receive
behavioural support are more likely to succeed than those that did not (91) (82). This may
be particularly important in those living in more deprived areas where increased stress can
be a motivating factor for continued smoking and support addressing those links and
exploring other ways to cope may be important.
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There are other factors to consider such as the setting for smoking cessation services.
Community settings can be good places for cessation services (82), and it is important that
the services are both accessible and flexible (92) (82). The provider of services may also be
important to consider such as whether it will be provided by GPs, nurses or peer facilitators,
with some evidence for the benefits of the later with people feeling able to share experiences
and advice/tips in group settings (93) (82). Other aspects are also likely to be valuable in
cessation services such as ensuring there is a lack of judgement (94) and following up with
people after an unsuccessful attempt to re-engage them with smoking cessation services
(95). There is also a need to tailor cessation services and nicotine replacement therapy to
individuals to enable things such as comorbidities to be considered (96) (85). Unfortunately,
smoking cessation may not be a priority until other socio-economic needs have been met,
so there may be value in the linking of cessation activities to other social benefits provision
services.
Whilst men and women on average make equal cessation attempts, evidence suggest that
women seem to be 31% less successful (97). This difference was explored in a small
qualitative study (94). Although barriers relating to stress, mood and social aspects were
reported by both sexes, it was shown that women were more likely to smoke out of habit or
to regulate mood and report internal barriers to cessation such as stress and craving, and
concerns relating to weight gain (94)(98). Whereas men on average were more likely to
smoke due to the stimulating effects of nicotine but were more likely to report external
barriers to cessation such as availability of cigarettes and the social aspects of smoking
(94)(98). Both males and females felt it was important to talk about smoking without pressure
or judgement and that there is a need for more recognition of smoking as an addition rather
than simply a lifestyle choice (94). Although more work is needed to understand differences
in barriers to smoking cessation between males and females it is important that this is
considered by smoking cessation services as they may need to be tailored according to sex.
This section has highlighted that there are differences in the level of engagement with NHS
smoking cessation services across health boards in Wales. There are also differences in
terms of which NHS Help Me Quit services are utilised across different health boards
accompanied by varying quit success rates. A more collaborative approach may help all
health boards improve these services.
Recommendations
• A more collaborative approach should be taken between Help Me Quit services
across health boards to share best practices in terms of engagement and success
rates.
• Smoking cessation campaigns should be tailored to engage more people living in
more deprived areas and explore alternative communication channels, taking lessons
from campaigns such as ‘Do It For Yourself’ such as health related drinks mats.
• Cessation services need to be tailored to increase the suitability of services to more
deprived groups and take into consideration the barriers faced by these groups.
• Differences in barriers to smoking cessation between men and women should be
considered and if necessary separate campaigns targeting men and women should
be considered.
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7. Lung health checks and screening
Earlier diagnosis of lung cancer at a more treatable stage would significantly improve lung
cancer outcomes in Wales. Evidence from lung cancer screening trials using low-dose
computed tomography (LDCT) scans both in England and other countries has shown that
lung screening drastically increases the proportion of tumours diagnosed at an early stage
(99), (100) (101). For example, the UK Lung Cancer Screening (UKLS) trial had a 1.7% lung
cancer prevalence and around 85% of tumours were diagnosed at an early stage (99).
Additionally, the National Lung Cancer Screening Trial (NLST) in America showed that
LDCT screening resulted in a 20% lower lung cancer mortality rate compared to chest
radiography (100). Therefore, it is recommended that pilot lung health checks which include
LDCT in high-risk individuals is introduced in Wales and this is something which Tenovus
Cancer Care is already strongly endorsing and actively working to get these pilot schemes
introduced.
However, it is important that the introduction of lung health checks and screening work to
reduce the lung cancer inequalities which exist in Wales rather than exacerbate the issue.
It is already known that in other screening programmes such as bowel cancer screening a
gradient of uptake exists across socioeconomic groups with people living in more deprived
areas less likely to complete the screening (102). Additionally, differences in bowel cancer
screening uptake between sexes has also been reported, with generally women more likely
to engage with the initial non-invasive screening tests, however, the inverse pattern has
been reported for follow-up more invasive tests with men more likely to engage (103).
Differences in uptake according to socio-economic status have also been reported for breast
and cervical cancer screening (104). These screening procedures require a clinical
appointment therefore some potential barriers to participation in more deprived groups have
been suggested to be time, transport and discomfort interacting with medical
professionals/environments (104). As lung cancer screening would also require a clinical
appointment it is possible that some of the same barriers may be experienced.
Therefore, to prevent similar patterns of inequalities in uptake of lung cancer screening
according to socioeconomic group it is important to understand the attitudes towards
screening and the barriers to participation experienced among more deprived groups.
Indeed, there is some evidence from UK trials for a low response rate from target groups. A
study which looked at the response rate to the initial questionnaire sent out to determine
lung cancer risk in the UKLS trail found that an increased response rate was associated with
higher socio-economic groups which also inversely correlated with risk (105). They also
reported that following an invite, clinical attendance was higher in higher socioeconomic
status groups (105). It was reported that the group least likely to respond was never smokers
within the most deprived quintiles but worryingly the next least likely to respond were current
smokers in the most deprived quintiles (105) who are a target population for lung cancer
screening to address lung cancer inequalities. This study also importantly highlighted that
former smokers are more likely to engage with the lung health programme than current
smokers (105). The study did show that although there was a lower response rate to the
initial questionnaire from more deprived groups, a proportionate number of individuals from
these groups were invited for the lung screening process due to high lung cancer risk within
these groups (105). The results from this study are important because they show that the
target groups for lung cancer screening are less likely to engage with it.
In contrast, multiple subsequent lung health screening trials in England have reported much
higher recruitment from more people living in more deprived areas. For example, one pilot
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consisted of lung health checks in deprived areas of Manchester whereby individuals
registered at participating GP practices were recruited by invitation to community-based lung
health checks (106). It was reported that demand for these lung health checks was high with
appointments filling fast, of which 52% of individuals qualified for LDCT screening and
importantly it was reported that the median deprivation rank for participants was within the
lowest decile in England suggesting this approach worked well to engage more people living
in more deprived areas (106). It is also important to note the positive results from the trial
with a lung cancer prevalence of 3% and 80.4% of cancers diagnosed at an early stage
(106). Additionally, a pilot in South Tyneside and Sunderland reported that 79.3% of
individuals screened were within the most deprived quintiles, in this trial individuals were
identified for screening at their annual COPD review suggesting this may also be a feasible
way to engage more individuals from more deprived groups (107).
To improve engagement with lung cancer screening programmes from more deprived
groups who have typically been failed to engage in other cancer screening programmes it
is important to understand the barriers to participation. A study by Ali et al 2015 found that
factors associated with non-participation in the UKLS trial were female gender, older age,
current smoking, lower socioeconomic status group and higher affective risk perception
(108). The study also showed that the most commonly cited barriers to participation were
practical barriers such as travel and comorbidities along with factors such as carer
responsibilities (108). However, they also showed that emotional barriers such as avoidance
of lung cancer information and fear were factors in non-participation and were more common
in current smokers (108).
Other studies have also shown emotional barriers to be important in low socioeconomic
status groups, a small qualitative study on patients declining participation in a screening trial
(Lung SEARCH) identified four attitudes related to reluctance in participation including
worry, fear, fatalism and believing themselves to be too old to benefit (109). Indeed a study
by Quaife et al 2017 also showed that a higher proportion of current smokers within more
economically deprived groups perceived their risk of lung cancer as high compared to former
smokers (110). However, this group were also more likely than former smokers to agree
with statements such as “smoked too long to benefit” and were more likely to hold fatalistic
beliefs about lung cancer with just under half agreeing lung cancer is “a death sentence”
(110). This study also found that lots of smokers and former smokers from more deprived
groups were superficially supportive of lung cancer screening but when probing deeper
people also held contradictory beliefs about treatment and survival, especially older smokers
(110). It was also found that stigma and perceived blame of lung cancer as a self-inflicted
smokers’ disease also had a role in acting as a social deterrent of screening participation
(110).
Finally, it is worth noting the key findings from a recent CRUK report (111), Lung Cancer
Screening Project, 2022. The project surveyed 4,158 people, including current smokers
(n=572), former smokers (n=1287), and never smokers (n=2299). The research found that,
whilst smokers recognised that they have a higher risk of cancer (p.6), this group was more
likely to refuse lung cancer screening than former or never smokers. Understanding of the
importance of early diagnosis is also lowest in current smokers, compared to former
smokers and those who have never smoked: 12% of current smokers agreed with the
statement ‘it's okay to wait before seeking help for symptoms that could be cancer because
it doesn't matter how early it is diagnosed’. Importantly, they are more likely to think this than
former (5%) or non-smokers (7%) (p.7). The majority of current smokers worry at least
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occasionally about getting lung cancer and are more than three times as likely to worry
constantly/frequently than former smokers. (p12).
On the whole, the research found that most people were positive about the introduction of
lung cancer screening, and 89% surveyed thought that lung cancer screening could help
detect cancer sooner (p22). There were, however, some concerning findings amongst those
who would not accept lung cancer:
•
•
•
•

•
•

Those who worry more frequently about getting cancer are less likely to agree to lung
cancer screening (p12)
Those who would not accept the offer of a lung cancer screening are less likely to
agree that currently smoking, air pollution, and family history are risk factors of lung
cancer. (p15)
Only one-tenth would not attend a lung cancer assessment if invited. However,
current smokers are less likely to report they would say yes. Former smokers are
most likely to report they would say yes (p20)
Less than one-tenth would decline to attend a lung cancer screening after being
deemed higher risk. Again, however, current smokers are less likely than non
smokers or former smokers to report they would take up the offer a lung cancer
screening (p21)
Former smokers are most likely to recognise the potential benefits of LCSs, but
current smokers are least likely to (p.23).
44% of those who would not take up an offer of LCS said they'd be too scared about
having lung cancer to participate (p.25)

This section highlights the need for addressing these complex barriers to participation when
introducing lung health checks and cancer screening. There is a need for targeted screening
for more deprived groups/areas to tackle lung cancer inequalities. Some trials have shown
potentially effective ways to engage with those living in more deprived areas through
community lung health checks and recruiting participants via annual COPD reviews.
However, it is important to consider that current smokers within the most deprived groups
are the second least likely to respond to invitations for lung health checks and there are a
multitude of practical and emotional barriers to participation. To overcome some of the
practical barriers it is likely that lung health checks within community settings or using mobile
scanners is likely to increase engagement with target groups, but appointments will also
need to be flexible to address time barriers. It is important that consideration is given to
complex emotional barriers to participation and communication needs to address fears and
fatalistic beliefs and normalise invitation to reduce the panic that may be experienced from
receiving an invite (110). Communication must avoid language that may invoke feelings of
judgement which adds to perceived stigma and should focus on the benefits of screening
and how it improves early detection which has better outcomes.
Recommendations
•

Lung cancer health checks and screening trails should be introduced in Wales and a
focus should be placed on targeting people in deprived areas, with initial trails based
in the most deprived areas where smoking rates are highest and lung cancer
outcomes poorest such as Merthyr Tydfil/Rhondda Cynon Taf.
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•
•

Lung cancer screening needs to be accessible and flexible to engage more deprived
groups; community/mobile screening units are recommended.
Communication around/Invitations to lung health checks need to carefully consider
emotional barriers to participation and actively address fear and beliefs of having
smoked too long to benefit, with a focus on promoting the benefits of participating in
screening.
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8. Conclusions and recommendations
Lung cancer inequalities exist in Wales according to financial deprivation, geography and
sex. The most financially deprived groups face a greater lung cancer burden in terms of
incidence and also unequal outcomes with lower survival and higher mortality rates. It is
clear that geographical lung cancer inequalities also exist, with some areas experiencing
higher lung cancer rates. These geographical lung cancer inequalities likely relate to
measures of deprivation. To fully understand these geographical inequalities, it is important
to look within health boards; looking at a local authority level or even LSOA enables a more
detailed interrogation of the inequalities faced. The lung cancer inequalities that exist in
Wales are largely driven by smoking which is linked to levels of deprivation. When
investigating the links between deprivation, smoking and lung cancer it is important that we
look beyond solely income deprivation. Multiple measures of deprivation link with increased
smoking rates which in turn drive lung cancer inequalities. Lung cancer inequalities based
on sex are also experienced in Wales with men having higher incidence and worse
outcomes. Traditionally, differences in lung cancer have been put down to smoking and help
seeking behaviour. However, it is becoming clear that the differences between men and
women may be more complex and this is an area that requires more consideration and
further investigation.
Throughout this report it has been recommended that to tackle these inequalities, greater
focus needs to be placed on improving smoking cessation services and the introduction of
lung cancer screening in Wales. However, further compounding the lung cancer inequalities
that exist, people living in more deprived areas face greater barriers to engagement with
smoking cessation and cancer screening programmes. This report has highlighted the
plethora of barriers faced by target groups, and to ensure smoking cessation services and
lung cancer screening tackle inequalities consideration needs to be given to these barriers.
Finally, it has been highlighted that there may be differences in the barriers to engagement
for men and women and any smoking cessation services which wish to target specific groups
of people must take these differences into consideration.
1. Look beyond income deprivation for links between deprivation, smoking and
lung cancer. There are links between multiple WIMD deprivation domains and
smoking and more consideration should be given to domains other than income when
exploring the links between deprivation, smoking and lung cancer. Particularly, more
focus should be given to the health and education domains.
2. Improve smoking cessation services and introduce lung cancer screening in
Wales. To tackle lung cancer inequalities in Wales a focus should be put on
prevention and early detection. In order to achieve this, cessation services and lung
cancer screening programmes need to be targeted at more deprived groups. A range
of barriers to engagement with these services has been identified in more deprived
groups. Therefore, these services need to be tailored to consider these barriers and
overcome them to increase engagement. Such as facilities within community settings
to improve access to these services and carefully considered language in
communications to address emotional barriers.
3. More data must be gathered at a local authority level. In order to better
understand geographical inequalities in lung cancer that exist in Wales and their
relation to smoking and deprivation, more data should be published at a local
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authority level e.g. smoking cessation data. Publishing data at this lower geographical
level would allow better exploration of inequalities that exist and allow policies and
recommendations tailored to address these inequalities.
4. Lung cancer and smoking inequalities by sex should be given more
consideration. There are potential differences in lung cancer risk, help seeking
behaviour and barriers to smoking cessation between sexes. Further investigation is
required to better understand these differences. More consideration should be given
to these differences, and as evidence emerges smoking cessation and screening
programmes may need to be tailored to engage men and women differently.
Importantly, there is also a need to understand how inequalities in treatment arise and how
to address these. It may be important to investigate if there are geographical inequalities in
treatment in Wales. If there are geographical inequalities, then health boards could adopt a
more collaborative approach to ensure people across Wales and particularly from deprived
areas get the same access to treatments. Additionally, it may be useful to research rates
of declining lung cancer treatments and whether they are higher in more deprived groups,
as these groups tend to have lower health education and hold more fatalistic beliefs. If
there are differences in refusal of treatment health boards need to evaluate their
communications with patients to ensure that all patients understand their treatment options
fully to make informed decisions.
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Appendix 1. Methods used in this report
Lung cancer incidence and mortality
Statistical analysis was performed on geographical lung cancer incidence and mortality data
by health board and local authority. All health boards were included in the statistical tests
although Powys THB was subsequently removed from the analysis because there is no
cancer treatment provision within this health board. Due to the high number of local
authorities close to the average rates for Wales only a small number were included in the
statistical analysis (Caerphilly, Merthyr Tydfil, Rhondda Cynon Taf, Powys and
Monmouthshire). A separate statistical test was performed using all local authorities within
the Aneurin Bevan UHB (Blaenau Gwent, Caerphilly, Monmouthshire, Torfaen and
Newport).
First to decide which local authorities to include in the analysis, average lung cancer
incidence and mortality from 5 years of data were plotted by to local authority including 95%
confidence intervals for the data and standard deviation. Data were selected for statistical
analysis if the 95% confidence intervals and standard deviation error bars did not overlap
with Wales data, based on this 5 local authorities were selected (Caerphilly, Merthyr Tydfil,
Rhondda Cynon Taf, Powys and Monmouthshire).
Kruskal–Wallis one-way analysis of variance adjusted for Bonferroni corrections tests were
performed on all three chosen datasets (health boards, local authority and Aneurin Bevan
local authorities) for lung cancer incidence and mortality separately to establish whether
health boards or local authorities were statistically significant from each other. Data were
considered statistically different with a P value of less than 0.05 in the pairwise comparisons.
Kruskal–Wallis tests were performed using IBM SPSS.
Tumour stage at diagnosis
Statistical analysis was performed to assess the significance of the differences in the
proportion of tumours diagnosed at each stage across health boards using the chi-squared
test. Data were considered statistically different with a P value of less than 0.05, no
significance was reported.
Smoking cessation data
The percentage of the estimated smoking population that made a quit attempt using NHS
Help Me Quit services was taken from the StatsWales data ‘Welsh resident smokers who
made a quit attempt via NHS smoking cessation services, by local health board and
cumulative quarters within a financial year’ dataset for the period 2019/20 (76). From this
the percentage of the estimated smoking population who were CO-validated as successfully
quitting 4 weeks post quit date were then calculated using the number of CO-validated
smokers from the ‘Welsh resident treated smokers who were CO-validated as successfully
quitting at 4 weeks, by LHB and cumulative quarters within a financial year’ (76) dataset for
the same period.
The proportion of quit attempts made by smokers using each NHS Help Me Quit service per
health board was calculated using the ‘Welsh resident smokers who made a quit attempt via
NHS smoking cessation services, by LHB, service and cumulative quarters within a financial
year’ dataset for the period 2019/20 (76). The percentage of successful quit attempts using
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each NHS Help Me Quit service across health boards was then calculated by comparing
that data to the ‘Welsh resident treated smokers who were CO-validated as successfully
quitting at 4 weeks, by LHB, service and cumulative quarters within a financial year’ (76)
dataset for the same period and calculating the percentage of quit attempts that were
successful compared to the total quit attempts per service across health boards.

Appendix 2: FOIs used in this report
Health board
2018
2019
2020
Aneurin Bevan UHB
16
11
1
Betsi Cadwaladr UHB 117*
153*
161*
Cwm Taf Morgannwg 88**
53**
63**
UHB
Swansea Bay UHB
91
78
54
Appendix Table 1. Freedom of Information (FOI) lung cancer emergency presentation
data. Data sourced from FOI requests to all health boards in Wales.
* Betsi Cadwaladr data given for financial years i.e. 2018 in the table equates to the financial
year 2018/19.
** Cwm Taf Morgannwg data given from December of one year to November of the following
year i.e. 2019 equates to December 2018 – November 2019.
Age
group

Male
Female
Smoker Smoker
(%)
(%)
16+
19
19
16-44
21
21
45-64
19
21
65+
13
14
Appendix Table 2. Freedom of Information smoking rates in Cwm Taf Morgannwg
UHB. Data sourced from FOI request to the Welsh government Health, social services and
population statistics department, for smoking data broken down by health board, age and
sex.
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