What we did

The primary aim of this study was to assess the feasibility
of linking cancer service data, including screening and
diagnosis records, with additional administrative data
within the SAIL Databank, with a particular focus on

the 2021 Census. Key objectives were to provide an
overview of the number of individuals available for study
by linking data from multiple sources and to assess the
time periods covered by data relating to cancer screening
and diagnosis, demographic and health information.

To achieve these objectives, we curated a general
population cohort and sub-cohorts of individuals who
were screened and primarily diagnosed with breast and/
or bowel (colon-rectal) cancer.

The data sources used to create these cohorts are:

e Cancer Network Information System Cymru and
Welsh Cancer Intelligence and Surveillance Unit
(for identifying first cancer diagnoses) Bowel
Screening Wales and Breast Test Wales (for screening
participation)

e 2021 Census

e Welsh Demographic Service Dataset and Annual
District Death Extract (for sociodemographic and
residential information).

Background

Breast and bowel cancers are the most common and fourth
most common cancers in the UK, with approximately
54,700 and 42,900 new cases diagnosed annually,
respectively. Despite significant advances in understanding
the genetic, reproductive, hormonal, and lifestyle risk
factors associated with these cancers, the impact of
demographic, socioeconomic, residential, and occupational
factors in the UK remains largely unexplored.

It is well recognised that these factors influence health
outcomes through mechanisms such as deprivation,
psychosocial stress, health behaviours, and access to
resources, but their association with cancer risk has not
been extensively studied. Understanding how these factors
are associated with breast and bowel cancer incidence

can shed light on disease mechanisms, help identify at-

risk populations, and provide valuable insights for policy
interventions.

The availability of anonymised population-scale individual-
level linked longitudinal administrative data combined
with health data accessible within the Secure Anonymised
Information Linkage (SAIL) Databank offers an opportunity
to evaluate such associations through the Cancer Data
Driven Detection (CD3) initiative.

This project will be a use-case exemplar for the partnership
between ADR UK and CDS3. A priority for CD3 is to
demonstrate proof of principle with use-case examples for
specific cancers, data resources, or the development of
multifactorial risk models for clinical settings.

For cancer diagnosis detection, we followed the approach outlined in the Cancer Reporting Tool, utilising
the International Classification of Diseases-10 codes without applying additional criteria. See Table 1 for the

codes used.

Our secondary goal was to use the cohorts created to conduct a proof-of-concept study demonstrating
the utility of the linkage to the 2021 Census data to identify patterns in cancer screening attendance and/



or cancer incidence. We profiled demographic, socioeconomic, and health characteristics of individuals
screened for or diagnosed with breast and bowel cancer, and we compared findings with the general Welsh
population to highlight potential disparities.

What we found

Assessing the data coverage and defining the study inclusion window

To assess the time period covered and scale of the available data, we counted the number of unique
individuals who replied to the 2021 Census, and the number of unique individuals present each year in
four data sources: Cancer Network Information System Cymru, Bowel Screening Wales, Welsh Cancer
Intelligence and Surveillance Unit, and Breast Test Wales.

Table 1 - Breast and bowel cancer International Classification of Diseases (ICD)-10 codes.

Cancer type ‘ ICD-10 codes
Breast cancer C50.0, C50.1, C50.2, C50.3, C50.4, C50.5, C50.6, C50.7, C50.8, C50.9
Bowel cancer C18,C18.0,C18.1,C18.2,C18.3,C18.4, C18.5, C18.6, C18.7,C18.8, C18.9, C19, C20

Figure 1 - Number of individuals in data sources: Bowel Screening Wales (SBSW), Breast Test Wales (SBTW), Welsh
Cancer Intelligence and Surveillance Unit (WCSU), and Cancer Network Information System Cymru (CNIS).
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With approximately 2,600,000 unique individuals (~80% of the Welsh population in 2021) represented in
the 2021 Census, we are confident that sufficient data is available around the census date (2021) to proceed
with the study.

Focusing on breast and bowel cancer diagnoses, we report annual trends in primary cancer diagnoses. These,
defined as the first recorded instance of a specific cancer type, showed annual rates of approximately 2,400-
3,050 for breast cancer and 2,300-2,800 for bowel cancer. A marked decline in diagnoses occurred in 2020,
likely due to disruptions caused by the Covid-19 pandemic. Data for 2023 remains incomplete.

Screening data from Breast Test Wales and Bowel Screening Wales showed alignment between the number
of invitations issued and the estimated eligible population (ages 50-70 for breast cancer and 60-74 for
bowel cancer), indicating comprehensive coverage of the invitation process. Both invitations and completed
screenings declined significantly in 2020, see Figure 3.

Based on the review of available diagnoses and screening cases, we defined the study inclusion window as
spanning from 2018 to 2023. This window provides optimal coverage, ensuring sufficient linkage with census
data while maintaining relevance to the 2021 Census.

Sociodemographic Composition of the Study Groups of Interest

After finalising the study inclusion window, we defined the study groups of interest, see Figure 2.
Figure 2 - Flowchart to define the study cohorts.
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A summary of the sociodemographic characteristics for the individuals included in each group is provided in
Table 2

1 Note the percentages refer to the total number of individuals in that specific group.



Table 2 - Characteristics of the different cohorts.
Age and Welsh Index of Multiple Deprivation (WIMD) are considered at the date of the 2021 Census.

Cohort A B B1 B3 C C1 C3
Male 968,670 | 10 0 0 393,570 | 279,700 | 3,670
(46.9%) | (0%) (0%) (0%) (47.9%) | (47.4%) | (59.1%)
Fermale 1,097,430 | 470,920 | 381,600 | 7,930 428,640 |310,030 | 2,550
(53.1%) | (100%) (100%) (100%) (52.1%) | (52.6%) | (41.1%)
WIMD=1 366,170 | 73,760 53,620 1,110 126,110 | 80,490 980
(more deprived) | (17.7%) | (15.7%) | (14.1%) | (14%) (15.3%) | (13.6%) | (15.8%)
WIMD=2 397,610 | 87,840 69,290 1,440 152,250 | 104,680 | 1,190
(19.2%) | (18.7%)  (182%)  (18.2%) |(18.5%) |(17.8%) | (19.2%)
WIMD=3 426,208 | 97,820 79,570 1,690 172,490 | 123,470 | 1,270
(20.6%) | (20.8%) | (20.9%) | (21.3%) | (21%) (20.9%) | (20.5%)
WIMD=4 438,140 | 106,580 | 88,750 1,900 187,330 | 139,090 | 1,370

(21.2%) | (22.6%) | (23.3%) | (24%) | (22.8%) | (23.6%) | (22.1%)

WIMD=5 437,980 |104,940 |90,380 1,810 184,050 | 142,020 |1,420
(less deprived) (21.2%) (22.3%) (23.7%) (22.8%) (22.4%) (24.1%) (22.9%)

In Figure 3 we report the annual response rates for both breast and bowel screening starting from 2017. The
response rates ranged from 70% to 77% for breast screening and from 58% to 70% for bowel screening.



Figure 3 - individuals invited for cancer screening vs individuals who completed the screening each year from 2000.
The bowel cancer screening programme started in 2008.
Note that we don’t have complete data for Breast Test Wales for 2023.
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Emergence of sociodemographic patterns in cancer screening participation

The 2021 Census data provides essential sociodemographic information to explore patterns in cancer
incidence and screening participation in Wales. The variables we considered included marital and partnership
status, ethnicity, language proficiency, economic activity, education, health status, and household
deprivation.

Screened vs. not screened

For both cancer types, we observed distinct sociodemographic patterns between individuals who
participated in cancer screenings and those who did not. Key findings include:

Deprivation: Individuals from more deprived areas (WIMD 1-2) were less likely to attend screenings.

e Age: Younger individuals (under 54 for breast cancer, under 59 for bowel cancer) were less likely to
participate.

¢ Employment & education: Employed individuals and those with higher educational attainment were
more likely to participate, particularly those with Level 4 qualifications.

e Country of birth & length of residence: People born in the UK or with longer UK residency were more
likely to screen.

e Ethnicity: White individuals had higher participation rates than individuals from other ethnic
backgrounds, especially Asian groups.
Language proficiency: English speakers were more likely to attend screenings.

e Marital status & household composition: Married individuals or those in multi-person households were
more likely to participate than single or solo-living individuals.

e Health & disability: Individuals reporting poor health or with mobility disabilities had lower screening
participation.

e Sex: Women had higher screening rates for bowel cancer.



Figure 4 - Percentage of individuals screened and not screened for bowel cancer for the different 2021 Census
variables. The percentages have been calculated based on the total number of individuals
in each respective group (screened or not screened).
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Diagnosed vs. not diagnosed

No significant sociodemographic patterns were observed when comparing individuals diagnosed with breast
or bowel cancer to those who were not diagnosed. The only notable finding was that for bowel cancer, 59%
of diagnosed individuals are male.

This analysis highlights key factors influencing cancer screening participation while also indicating limited
sociodemographic variability in cancer diagnosis, particularly for breast and bowel cancers.

Why it matters

This study highlights the potential of linking cancer data with administrative to provide insights into breast
and bowel cancers. We successfully linked 2021 Census data to health data within the SAIL Databank

to build study cohorts and explore cancer disparities. Our findings reveal that sociodemographic factors
influence cancer screening participation, with single individuals, those with lower education, and those from
more deprived areas being less likely to engage in screenings.

These insights can inform targeted interventions to improve screening uptake and, consequently, cancer
prevention and early detection. In contrast, we found no significant differences in the characteristics

of individuals diagnosed with breast or bowel cancer compared to those who were not, although this
relationship warrants further exploration. This research underscores the value of linked data in identifying
health disparities and can guide future strategies to address these inequities.

What is next?

This project provides an overview of sociodemographic patterns in cancer screening and diagnosis in Wales,
leveraging data from the 2021 Census. In particular, the findings from this research will be used to inform
the CD3 programme and help design subsequent research projects that will further investigate the impact of
sociodemographic factors on cancer outcomes.

Future research can explore several key areas to expand understanding:

1. Cancer characteristics and sociodemographics: Investigate how sociodemographic factors relate to
cancer-specific traits, such as stage at diagnosis, timing of detection, and treatment pathways. This could
identify disparities in early detection and treatment outcomes, helping to ensure equitable access to care.

2. Healthcare utilisation in cancer patients: Examine the relationship between sociodemographic
characteristics and healthcare use post-cancer diagnosis (e.g., GP visits, hospital admissions) to identify
barriers to care.

3. Predictive and statistical models: Develop predictive models for cancer diagnosis and treatment by
integrating sociodemographic and clinical data. Multivariate models could help assess associations
between sociodemographic factors and cancer outcomes, accounting for potential confounders.

By exploring these areas, future research can provide critical insights to reduce health inequalities, guide
cancer prevention and treatment interventions, and ultimately improve cancer outcomes across diverse
populations.
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