
R E S E A R C H Open Access

© The Author(s) 2023. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which permits use, 
sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the original author(s) and 
the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or other third party material in this 
article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line to the material. If material is not included 
in the article’s Creative Commons licence and your intended use is not permitted by statutory regulation or exceeds the permitted use, you will 
need to obtain permission directly from the copyright holder. To view a copy of this licence, visit http://creativecommons.org/licenses/by/4.0/. The 
Creative Commons Public Domain Dedication waiver (http://creativecommons.org/publicdomain/zero/1.0/) applies to the data made available 
in this article, unless otherwise stated in a credit line to the data.

Bright et al. BMC Public Health          (2023) 23:546 
https://doi.org/10.1186/s12889-023-15345-z

BMC Public Health

*Correspondence:
Diana Bright
Diana.Bright@wales.nhs.uk

Full list of author information is available at the end of the article

Abstract
Background  Response to the early stages of the COVID-19 pandemic resulted in the temporary disruption of cancer 
screening in the UK, and strong public messaging to stay safe and to protect NHS capacity. Following reintroduction 
in services, we explored the impact on inequalities in uptake of the Bowel Screening Wales (BSW) programme to 
identify groups who may benefit from tailored interventions.

Methods  Records within the BSW were linked to electronic health records (EHR) and administrative data within the 
Secured Anonymised Information Linkage (SAIL) Databank. Ethnic group was obtained from a linked data method 
available within SAIL. We examined uptake for the first 3 months of invitations (August to October) following the 
reintroduction of BSW programme in 2020, compared to the same period in the preceding 3 years. Uptake was 
measured across a 6 month follow-up period. Logistic models were conducted to analyse variations in uptake by sex, 
age group, income deprivation quintile, urban/rural location, ethnic group, and clinically extremely vulnerable (CEV) 
status in each period; and to compare uptake within sociodemographic groups between different periods.

Results  Uptake during August to October 2020 (period 2020/21; 60.4%) declined compared to the same period in 
2019/20 (62.7%) but remained above the 60% Welsh standard. Variation by sex, age, income deprivation, and ethnic 
groups was observed in all periods studied. Compared to the pre-pandemic period in 2019/20, uptake declined for 
most demographic groups, except for older individuals (70–74 years) and those in the most income deprived group. 
Uptake continues to be lower in males, younger individuals, people living in the most income deprived areas and 
those of Asian and unknown ethnic backgrounds.

Conclusion  Our findings are encouraging with overall uptake achieving the 60% Welsh standard during the first 
three months after the programme restarted in 2020 despite the disruption. Inequalities did not worsen after the 
programme resumed activities but variations in CRC screening in Wales associated with sex, age, deprivation and 

Inequalities in colorectal cancer screening 
uptake in Wales: an examination of the impact 
of the temporary suspension of the screening 
programme during the COVID-19 pandemic
Diana Bright1*, Sharon Hillier2, Jiao Song3, Dyfed W. Huws1,4, Giles Greene1, Karen Hodgson1, Ashley Akbari4, 
Rowena Griffiths4, Alisha R. Davies1 and Ardiana Gjini2,5

http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s12889-023-15345-z&domain=pdf&date_stamp=2023-3-22


Page 2 of 11Bright et al. BMC Public Health          (2023) 23:546 

Introduction
Colorectal cancer (CRC) is estimated to be the third most 
common cancer and the second leading cause of cancer 
death globally [1]. In Wales, over 900 people die from 
the disease every year [2, 3]. Population-level screening 
programmes have been shown to reduce long-term CRC 
cancer mortality by up to 27% [4, 5]. However, the suc-
cess of CRC screening largely depends on uptake among 
the invited population [6]. The Bowel Screening Wales 
(BSW) programme was launched in October 2008 with 
the aim to reduce mortality from CRC cancer in Wales by 
15% by 2020 in the group of people invited for screening. 
The screening-eligible population (adults between 60 and 
74 years) is identified on the Welsh Demographic System 
based on the date of birth and invited to participate in 
the screening programme every 2 years [7]. Since Octo-
ber 2021, the programme has been expanded to include 
58–59 years olds. In 2019, the BSW programme intro-
duced a more accurate test, the easier-to-use liquid faecal 
immunochemical test (FIT) instead of the guaiac-based 
faecal occult blood test (gFOBT), as a strategy to reduce 
inequity of uptake as this is simpler to use and more 
acceptable (one stool sample instead of the three required 
for gFOBT) [8, 9].

Previous studies have shown that in population-based 
disease prevention and promotion programmes, signifi-
cant social inequalities exist by socioeconomic status, 
sex, and age [10–12]. In addition, several international 
studies have also reported inequalities in the uptake of 
cancer screening programmes among ethnic minori-
ties [13–15]. Evidence from the cancer screening pro-
grammes in England and Scotland indicates lower 
participation among ethnic minorities, irrespective of 
socioeconomic background [16–18]. The presence and 
extent of ethnic inequalities in Wales is unknown. This 
information gap is contrary to the legal and policy com-
mitments in the UK and specifically from Wales to tackle 
health inequalities and promote racial equality [19, 20].

The global SARSCoV-2 pandemic saw unprecedented 
disruption to cancer screening in 2020, with national 
lockdowns and prioritisation of COVID-19 services caus-
ing many screening programmes to be paused [21–23]. 
In Wales, the decision was taken to suspend invitations 
to the BSW programme from 20th March 2020 [24]. The 
suspension of invitations lasted approximately 4-months, 
with invitations recommencing in August 2020. Although 
this temporary suspension was necessary as referral for 
screening colonoscopy was not possible, the interrup-
tion of CRC screening programmes due to the pandemic 

impacted specialist referrals, diagnostic procedures, 
and treatment pathways [25]. In Wales, Greene and col-
leagues showed that CRC incidence decreased almost a 
fifth (17.2%) during 2020 overall, and by 59.9% during 
April 2020, compared to April 2019, coinciding with the 
strict lockdown implemented at the end of March 2020 
[24]. Whilst there is national and international evidence 
for a rebound in uptake following the temporary suspen-
sion of the CRC programmes [24, 26, 27], the return is 
not expected to be even across the population, with con-
cerns that underserved groups, including those socio-
economically disadvantaged, those considered clinically 
extremely vulnerable (CEV) and ethnic minorities falling 
behind due to the unequal impact that COVID-19 has 
had in these communities[26, 28].

As health systems recover from the disruption and 
reintroduce routine services, gaining a better under-
standing of the impact of COVID-19 on inequalities is 
crucial to inform future action to avoid further widen-
ing of inequalities in CRC screening and improve uptake 
in those subgroups of the population that may be slower 
to reengage. This study aimed to examine the impact 
of the temporary suspension of the BSW programme 
and highlight inequalities that may benefit from tai-
lored interventions. We first describe uptake patterns 
by sociodemographics for the first 3 months (August 
to October) of invitations following the programme’s 
suspension. Secondly, we compare uptake patterns in 
2020/21 to the pre-pandemic period in 2019/20. Finally, 
to put the programme’s temporary suspension into a 
wider context, we explore uptake patterns of the same 
period from 2017/18 onwards.

Methods
Study sample and data sources
All data accessed for this study was available within the 
Wales national trusted research environment (TRE) 
known as the Secure Anonymised Information Linkage 
(SAIL) Databank, hosted at Swansea University, Swan-
sea, UK. All data acquisition into SAIL is completed 
through a standard split-file process, with anonymisation 
and encryption enabling anonymised individual-level, 
population-scale data to be accessed within SAIL. Dur-
ing this process an individual’s identity is removed and 
replaced with an Anonymised Linking Field (ALF), based 
on their NHS Number or combination of unique identi-
fiers including name, date of birth, and sex [29, 30]. CRC 
screening data was extracted from the BSW dataset for 
all people aged 60–74 years of age and living in Wales at 

ethnic group remain. This needs to be considered in targeting strategies to improve uptake and informed choice in 
CRC screening to avoid exacerbating disparities in CRC outcomes as screening services recover from the pandemic.
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the time of their invitation. BSW data for 2020/21 was 
available from 1st August 2020 (when the invitations 
re-started) to 30th April 2021 (which was the most up-
to-date BSW data at the time of the analysis). Therefore, 
we considered a 3-month invitation period (August to 
October 2020), with a maximum of 6-month follow-
up period for participant response (to April 2021). To 
make comparisons possible, we selected the same period 
(invitations from August to October with a maximum of 
6-months follow-up) from the same period in the 3 pre-
ceding years (2019/20, 2018/19, and 2017/18) (Fig. 1).

Sex, age, and Lower-layer Super Output Area (LSOA) 
of residence were obtained from the Welsh Demographic 
Service Dataset (WDSD) as of 22nd November 2021. 
LSOA of residence for individuals’ most recent address 
was linked to the Welsh Index of Multiple Deprivation 
(WIMD) 2019 income quintiles to assign a measure of 
deprivation [31]. We used the income domain to assess 
material deprivation as the use of the overall index is 
problematic due to the circularity of the health domain 
when assessing health outcomes. The rural/urban clas-
sification of the individual’s residence was assigned by 
linking the LSOA to the Office for National Statistics 
(ONS) 2011 classification data [32]. Data from those indi-
viduals who were identified as CEV was sourced from 
the COVID-19 Shielded People List (CVSP) data, which 
is a list of all individuals in Wales who were identified as 
clinically extremely vulnerable to infection from COVID-
19, based on clinician assessment and general practice 
records [33]. Finally, ethnic group was obtained from a 
linked data method available within SAIL using over 20 
electronic health records (EHR) and administrative data 
sources, including the ONS 2011 census, to harmon-
ise the various values of defining ethnic group in each 
respective data source into a standardised ethnic group 
classification of the ONS five groups (white, mixed, 
Asian, black, and other) [34]. Repeated records, those 
with a low ALF matching rate (not allowing health data 
linkage), those outside the age range, non-routine recall 

invitations, and records from people deceased within 6 
months of the invitation were excluded from the analysis 
(Fig.  2). After excluding individuals with missing socio-
demographic and repeated records (N = 265,234) records 
were included in the analysis.

Statistical analysis
Uptake was defined as the percentage of those invited 
who returned the test kit by post within 6-months of 
being sent the invitation letter [7]. Descriptive statistics 
were calculated for all sociodemographic factors. Over-
all uptake percentages were calculated for each period 
of data, and adjusted proportions were calculated for 
sociodemographic subgroups using generalised linear 
models and reported as estimated marginal means with 
95% confidence intervals. Binary logistic regression was 
used to examine differences in screening uptake in uni-
variate analysis by ethnic group, age group, sex, income 
deprivation, and rural/urban location of residence, and 
in multivariate analysis adjusting for these factors. In 
addition, logistic regression models were conducted to 
compare uptake differences between periods. Statistical 
significance was set at p < 0.05. Analysis was conducted 
with SPSS v.25 (IBM Corp., Armonk, New York, USA).

Results
Table  1 shows the sample characteristics. The sample 
was predominantly of white ethnic background (83.0%), 
female (51.1%) and lived in rural locations (64.2%). In 
4.8% of the overall sample, records could not be linked to 
LSOA data (Table 1).

Overall uptake and variation by demographics following 
the temporary suspension of the programme (2020/21)
In 2020/21, overall uptake during the 3 months following 
the programme’s suspension (60.4%) was above the 60% 
Welsh standard (Fig.  3). Uptake was higher in females 
(61.3% vs. 59.5% for men; OR 1.07 95%, CI 1.04–1.11, 
p < 0.001), older individuals, peaking in the group aged 

Fig. 1  Waves of 3-month invitation period and 6-month follow-up period included in the analysis for each year
Sociodemographic variables and data sources.
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70–74 years (68.5% vs. 55.0% for 60–64 years; OR 1.78, 
95% CI 1.71–1.86) and in rural location (61.3% vs. 60.1% 
for urban location; OR 1.05, 95% CI 1.01–1.09) (Table 2; 
Fig. 4a and c).

During this period, uptake was socially graded between 
most and least income deprived quintiles, with those 
mid-income to least deprived (61.0% for Q3 to 65.0% 
for Q5) meeting the Welsh standard but not those in 
the most deprived income quintiles (58.0% for Q2 to 
54.8% for Q1). Those from most income deprived areas 
were less likely (OR 0.65, 95% CI 0.62 to 0.692, p < 0.001) 
to participate in the programme than those from least 
income deprived areas. Ethnic group comparisons 
showed that uptake in the Asian ethnic group (49.1%; 
OR 0.58, 95% CI 0.48–0.71, p < 0.001) and those with 
unknown ethnic background (51.4%; OR 0.63, 95% 0.61–
0.66, p < 0.001) was lower than their white counterparts 
(62.5%) (Fig.  4d and e). Uptake was also significantly 
lower in people who were recommended to shield at the 
start of the pandemic (57.8% vs. 60.7%; OR 0.89, 95% CI 
0.84–0.94, p < 0.001) compared to non-CEV population.

. These differences remained significant after adjust-
ing for all other sociodemographic variables, except that 
the difference between rural and urban locations was 

no longer significant (60.5% for both locations, p > 0.05) 
(Table 2).

Uptake compared to the pre-pandemic period (2019/20)
Overall, uptake decreased significantly during 2020/21 
compared to the same 3-month period in 2019/20 (60.4% 
vs. 62.7%, OR 0.91, 95% CI 0.89–0.93, p < 0.001) (Table 3; 
Fig. 3). Uptake declined significantly for most sociodemo-
graphic groups (Table 3). However, when looking by age, 
no significant change was seen in those aged 70–74 years 
(68.5% vs. 68.0% for 2019/20, OR 1.03, 95% CI 0.98–1.07, 
p > 0.241) and for area-level income-deprivation, there 
was no significant change for those in the most income 
deprived quintile (54.8% vs. 53.9% for 2019/20, OR 
1.04, 95% 0.98–1.10, p = 0.231). When looking by ethnic 
group, a significant decline was seen for those of white 
(62.5% vs. 65.1% for 2019/20, OR 0.89, 95% CI 0.87–0.92, 
p < 0.001) and Asian ethnic background (49.1% vs. 55.8% 
for 2029/20, OR 0.77, 95% CI 0.59–0.96, p = 0.045). This 
decline in uptake during 2020/21 among the Asian eth-
nic group was no longer significant after adjustment for 
other demographic variables, and there was no evidence 
of a statistically significant change in uptake for any other 
ethnicgroups (Table 3; Fig. 4a and e).

Fig. 2  Data download
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Longer-term trends in CRC screening uptake
To put the temporary programme’s suspension during 
the 3-month period in 2020/21 into context, we exam-
ined differences in uptake during the same period from 
2017/18 to 2020/21. Compared to period 2020/21, the 
uptake of the BSW programme was lower than the Welsh 
standard in 2018/19 (52.8%) and 2017/18 (56.0%) (Fig. 3). 
When examining differences between sociodemographic 

groups, a similar pattern of inequalities was found across 
all years studied; with uptake in males, younger older 
adults (particularly those aged 60–64 years), those in 
the most income deprived quintiles (Q1-Q2), and eth-
nic minorities below the 60% Welsh standard (Supple-
mentary tables S1-S3). However, in period 2019/20, 
uptake showed a significant increase among all sociode-
mographic groups, including low uptake groups such 
as males (61.8% vs. 51.3% for 2018/19; OR 0.65, 95% CI 
0.63–0.67, p < 0.001), those aged 60–64 years (58.5% vs. 
51.3% for 2018/19; OR 0.75, 95% CI 0.72–0.77, p < 0.001), 
those in the most income deprived quintile (53.9% vs. 
44.4% for 2018/19; OR 0.69, 95% CI 0.65–0.72, p < 0.001), 
and individuals of Asian (55.8% vs. 45.2% for 2018/19; OR 
0.65, 95% CI 0.51–0.83, p < 0.001), and unknown ethnic 
background (51.2% vs. 42.1% for 2018/19; OR 0.69, 95% 
CI 0.66–0.73). These differences remained significant 
after adjusting for other variables (Table 4; Fig. 4a and e).

Discussion
This study provides population-level data on CRC 
screening in Wales and explores the impact of the pro-
gramme’s temporary suspension due to COVID-19 on 
uptake inequalities following the reintroduction of the 
programme. It also compares patterns of inequalities 
with similar periods in the 3 preceding years.

Findings from this study show that overall uptake of the 
BSW programme remained above the 60% Welsh stan-
dard [7] following the temporary suspension of the BSW 
programme due to the pandemic. However, it was sig-
nificantly lower than in the pre-pandemic period despite 
being a home-based test. This decline is important to 
consider in the context of the impact of the pandemic 
reported on other health services within the cancer path-
way, including cancer-related referrals and diagnoses in 
Wales [24].

Table 1  Sample characteristics (n = 265,234)
Characteristic n %
Sex
Male
Female

129,692
135,542

48.9
51.1

Age group
60–64 years
65–69 years
70–74 years

109,136
76,921
79,177

41.1
29.0
29.9

Ethnic group
White
Mixed
Asian
Black
Other
Unknown

220,061
809
1,942
423
362
41,637

83.0
0.3
0.7
0.2
0.1
15.7

Income deprivation (quintile)a

Q5 (least deprived)
Q4
Q3
Q2
Q1 (most deprived)

54,590
55,977
52,703
48,022
41,284

21.6
22.2
20.9
19.0
16.3

Locationa

Urban
Rural

162,141
90,435

64.2
35.8

Period (invitation and follow-up)
2017/18
2018/19
2019/20
2020/21

70,009
70,369
69,397
55,459

-
-
-
-

aIn 4.8% of the total sample, records could not be linked to LSOA data.

Fig. 3  Number of screening-eligible adults and CRC screening uptake (%) by period
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Comparing uptake rates between these 3-month peri-
ods in 2019/20 and 2020/21, some groups were less likely 
to engage with screening services. Engagement was lower 
than previously seen for younger older adults (< 70 year 
old age groups, but particularly those aged 60–64 year 
olds) while those aged 70–74 year olds showed no sig-
nificant decline. The drop in uptake in 2020/21 was larger 
in rural residents as well as in those living in the least 
deprived income areas (Q3 to Q5). This finding contrasts 
with no change in uptake among those living in more 
deprived income areas (Q1 to Q2), which is a positive 
finding. Nonetheless, levels of screening uptake for the 
most income deprived remained both below the Welsh 
standard and the levels seen for those living in the least 
income deprived areas. Uptake declined in both sexes but 
continued to be significantly higher in females. For ethnic 
minorities, small sample sizes precluded us from detect-
ing statistically differences in uptake by ethnic group, 
particularly in the Asian and black ethnic groups such as 
those found in the English CRC screening programme 
[17, 35]. Overall, this suggests that the impact of the pro-
gramme’s temporary suspension on inequalities varied. 
Across different demographic characteristics, those less 
likely to engage with screening before the pandemic were 

not always those who showed the biggest reduction in 
uptake when screening services resumed.

Inequalities observed by sex, age, and deprivation were 
observed in all periods studied. These inequalities are 
similar to what has been reported internationally and 
in the English and Scottish CRC screening programmes 
since their inception [10, 12, 36]. In addition, our study 
supports findings from other studies conducted in the 
UK, indicating that ethnic background influences cancer 
screening, irrespective of income deprivation and rural/
urban residence [15, 16]. The mechanism driving this is 
beyond the scope of this study, but the large influence of 
cultural attitudes and beliefs relating to cancer screening 
well documented in the literature could explain the lower 
uptake seen in ethnic minorities [37, 38]. The full impact 
of the pandemic on CRC screening services amongst eth-
nic minorities requires further investigation.

Our study showed that overall uptake met the Welsh 
standard for the first time during the pre-pandemic 
period (2019/20), which could be related to the intro-
duction of the easier-to-use test in during 2019 and con-
tinued efforts to target low uptake groups with different 
strategies such as repeat invitations [39]. Findings from 
the CRC screening programme in England also indicate 

Table 2  Univariable and multivariable analysis of BSW uptake for invitations during 3-month period in 2020/21 (Invitation period 1st 
August-31st October)
Characteristic Popula-

tion (n)
Uptake 
(%)

OR 95% CI p Adjusted 
uptake (%)

aOR 95% CI p

Overall uptake 55,459 60.4 - - - 61.1 - - -

Sex
Male
Female

27,537
27,922

59.5
61.3

Reference
1.07

1.04–1.11 < 0.001 60.0
61.1

Reference
1.05

1.01–1.09 0.011

Age group
60–64 years
65–69 years
70–74 years

24,612
14,923
15,924

55.0
60.7
68.5

Reference
1.26
1.78

1.21–1.32
1.71–1.86

< 0.001
< 0.001

55.2
60.9
68.3

Reference
1.27
1.76

1.22–1.33
1.69–1.84

< 0.001
< 0.001

Location
Urban
Rural

18,723
33,644

60.1
61.3

Reference
1.05

1.01–1.09 0.009 60.5
60.5

Reference
0.99

0.96–1.04 0.848

Income deprivation
Q5 (least deprived)
Q4
Q3
Q2
Q1 (most deprived)

11,297
11,721
10,968
9,819
8,562

65.0
62.1
61.0
58.0
54.8

Reference
0.88
0.84
0.74
0.65

0.83–0.93
0.80–0.89
0.70–0.78
0.62–0.69

< 0.001
< 0.001
< 0.001
< 0.001

64.5
62.0
61.1
58.1
55.4

Reference
0.90
0.86
0.76
0.68

0.85–0.95
0.82–0.91
0.72–0.80
0.64–0.72

< 0.001
< 0.001
< 0.001
< 0.001

Ethnic group
White
Mixed
Asian
Black
Other
Unknown

44,994
194
401
99
68
9,703

62.5
55.7
49.1
54.5
51.5
51.4

Reference
0.75
0.58
0.72
0.64
0.63

0.57-1.00
0.48–0.71
0.49–1.07
0.40–1.03
0.61–0.66

0.051
< 0.001
0.105
0.063
< 0.001

62.4
59.0
51.1
58.8
53.3
51.5

Reference
0.86
0.63
0.86
0.69
0.64

0.64–1.16
0.51–0.77
0.57–1.30
0.42–1.12
0.61–0.67

0.331
< 0.001
0.481
0.132
< 0.001

CEV statusa

Non-CEV
CEV

262,129
5,296

60.7
57.8

Reference
0.89

0.84–0.94 < 0.001 57.5
60.8

Reference
0.87

0.82–0.92 < 0.001

aCEV=Clinical Extremely Vulnerable
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that the introduction of the FIT resulted in higher uptake 
rates in males and across all deprivation quintiles [40]. 
We found that the difference between males and females 
started to reduce during 2019/20 due to greater gains in 
men, and uptake increased across all income quintiles 
but particularly in those in the most deprived income 
quintile. The new test’s introduction also appeared to 
positively impact all age and ethnic groups. However, 
our findings indicate that although there has been prog-
ress, uptake amongst low uptake groups including males, 
younger individuals, those in the most deprived quin-
tiles, and ethnic minorities remains below the 60% Welsh 
standard.

Strengths and limitations
To our knowledge this is the first study to include cen-
sus linkage to look at CRC screening uptake by ethnic 
group, enabling a population-scale analysis of inequali-
ties. Nonetheless, the ethnic grouping used in this study 
is broad and whilst grouping large visible ethnic groups 
is needed to avoid potentially disclosive numbers, it is 
problematic as it can hide key variations among ethnic 
groups. Furthermore, there are also important cultural 
and religious differences between ethnic minorities that 
have been shown to have an impact on cancer screen-
ing programmes [17, 37, 41]. Differences between white 
ethnic groups have also been found in other cancer 

screening programmes in the UK, but there is no data 
available for CRC screening programmes [16]. In addi-
tion, Wales is less ethnically diverse than most regions of 
England, with a small ethnically diverse population (5.9%) 
concentrated in urban locations such as Swansea, Cardiff, 
and Newport [42]. Given small numbers, comparisons 
between ethnic groups have limited statistical power. For 
the same reason, exploring the interaction between eth-
nic group and deprivation and/or location was not pos-
sible. BSW uptake in the population with an unknown 
ethnic group is low and this group needs further inves-
tigation. Improving the completeness and consistency of 
routinely collected ethnic group data in cancer screening 
programmes and greater transparency of linkage meth-
ods is crucial to obtaining disaggregated data by ethnic 
groups that can be used to plan public health strategies 
accordingly [43, 44] .

We are only reporting on the first 3 months after the 
service resumed activities after the suspension of the 
service and comparing this to similar periods in previ-
ous years. However, the transition to the FIT in 2019 
was a significant improvement in the BSW programme, 
which impacts our ability to compare uptake to previ-
ous years. In addition, the volume of invitations sent in 
period 2020/21 was lower than pre-pandemic levels as 
the services were still operating at reduced capacity due 
to pandemic control measures. Priority was given to 

Table 3  BSW uptake variation by demographics between period in 2020/21 and period 2019/20 (Invitation period 1st August-31st 
October)
Characteristic Uptake (%)

2020/21
Uptake (%)
2019/20

OR 95% CI p aORa 95% CI p

Overall 60.4 62.7 0.91 0.89–0.93 < 0.001 0.92 0.90–0.94 < 0.001
Sex
Male
Female

59.5
61.3

61.8
63.6

0.91
0.90

0.88–0.94
0.99 − 0.93

< 0.001
< 0.001

0.92
0.93

0.89–0.95
0.89–0.96

< 0.001
< 0.001

Age group
60–64 years
65–69 years
70–74 years

55.0
60.7
68.5

58.5
62.8
68.0

0.91
0.91
1.03

0.87–0.96
0.87–0.95
0.98–1.07

< 0.001
< 0.001
0.241

0.86
0.92
1.04

0.83–0.89
0.88–0.97
0.99–1.09

< 0.001
< 0.001
0.101

Location
Urban
Rural

60.1
61.3

61.8
64.8

0.93
0.86

0.91–0.96
0.82–0.89

< 0.001
< 0.001

0.95
0.86

0.92–0.98
0.84–0.91

< 0.001
< 0.001

Income deprivation
Q5 (least deprived)
Q4
Q3
Q2
Q1 (most deprived)

65.0
62.1
61.0
58.0
54.8

69.4
66.0
63.0
59.4
53.9

0.82
0.84
0.92
0.95
1.04

0.77–0.86
0.80–0.89
0.87–0.97
0.90–0.99
0.98–1.10

< 0.001
< 0.001
0.001
0.040
0.231

0.83
0.86
0.94
0.97
1.06

0.79–0.88
0.82–0.91
0.89–0.99
0.91–1.02
0.99–1.12

< 0.001
< 0.001
0.022
0.197
0.153

Ethnic group
White
Mixed
Asian
Black
Other
Unknown

62.5
55.7
49.1
54.5
51.5
51.4

65.1
54.8
55.8
48.7
55.4
51.2

0.89
1.04
0.77
1.26
0.85
1.01

0.87–0.92
0.70–1.54
0.59–0.96
0.74–2.16
0.46–1.58
0.95–1.06

< 0.001
0.854
0.045
0.393
0.611
0.833

0.91
1.25
0.82
1.46
0.96
0.99

0.88–0.93
0.82–1.90
0.63–1.08
0.81–2.62
0.48–1.92
0.94–1.06

< 0.001
0.297
0.168
0.204
0.911
0.949

a2019/20 as the reference group
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Fig. 4  Uptake of CRC screening by 3-month period, stratified by demographics
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re-invite participants whose tests were not processed 
due to the disruption, those who have not been screened 
before, and to delayed invitations. Finally, aligned to 
internal monitoring of the BSW programme [7] and simi-
lar to other studies [40, 45] we used a 6-month follow-up 
to measure uptake in all periods studied but not all test 
kits returned by participants during April 2020 (included 
in period 2019/20) were processed due to the suspen-
sion of colonoscopy services and thus, the difference in 
uptake between period 2019/20 and 2020/21 might have 
been larger than the one reported. Nevertheless, the early 
findings from the BSW programme are encouraging 
but uptake will need to be continually monitored as the 
impact of the temporary suspension of the programme 
due to the pandemic may not be fully understood until 
more time has passed [45]. Analysing annual data with 
respect to ethnic groups is also needed to identify any 
meaningful differences, but the required annual cover-
age of the data is not yet available in the SAIL Databank 
to analyse due to competing priorities for services as a 
result of the pandemic. Finally, the current study may be 
subject to ecological fallacy, where the associations may 
not be true at an individual level. However, all confound-
ers included in our analysis are known to influence CRC 
screening participation.

Findings from this study add to the evidence base on 
inequalities in CRC screening and can inform future 

prioritisation strategies to promote equality of uptake 
and informed choice to assist with ongoing service recov-
ery planning.

Conclusion
Our findings are encouraging with overall uptake achiev-
ing the 60% Welsh standard during the first three months 
after the programme restarted in 2020 despite the dis-
ruption. The impact of the programme’s temporary sus-
pension due to COVID-19 on inequalities varied. Across 
different demographic characteristics, those less likely to 
engage with screening prior to the pandemic were not 
always those who showed the biggest reduction in uptake 
following the reintroduction of the BSW programme. We 
showed that inequalities did not worsen during the first 
3 months of invitations after the programme resumed 
activities but variations in CRC screening in Wales 
associated with sex, age, deprivation and ethnic group 
remain. This needs to be considered in targeting inter-
ventions to promote equality of uptake and informed 
choice to avoid exacerbating disparities in CRC outcomes 
as screening services recover from the pandemic.

Supplementary Information
The online version contains supplementary material available at https://doi.
org/10.1186/s12889-023-15345-z.

Table 4  BSW uptake variation by demographics between period 2019/20 and period 2018/19 (Invitation period 1st August-31st 
October)
Characteristic Uptake (%)

2019/20
Uptake (%)
2018/19

OR 95% CI p aORa 95% CI p

Overall 62.7 52.8 0.67 0.65–0.68 < 0.001 0.66 0.65–0.67 < 0.001
Sex
Male
Female

61.8
63.6

51.3
54.3

0.65
0.68

0.63–0.67
0.66–0.70

< 0.001
< 0.001

0.64
0.68

0.62–0.66
0.66–0.70

< 0.001
< 0.001

Age group
60–64 years
65–69 years
70–74 years

58.5
62.8
68.0

51.3
53.4
54.3

0.75
0.68
0.56

0.72–0.77
0.65–0.71
0.54–0.58

< 0.001
< 0.001
0.241

0.74
0.67
0.56

0.71–0.76
0.64–0.70
0.53–0.58

< 0.001
< 0.001
< 0.001

Location
Urban
Rural

61.8
64.8

52.2
54.3

0.67
0.64

0.66–0.69
0.62–0.67

< 0.001
< 0.001

0.67
0.64

0.65–0.69
0.62–0.67

< 0.001
< 0.001

Income deprivation
Q5 (least deprived)
Q4
Q3
Q2
Q1 (most deprived)

69.4
66.0
63.0
59.4
53.9

60.1
55.5
52.9
49.5
44.4

0.66
0.64
0.66
0.67
0.69

0.63–0.70
0.61–0.67
0.63–0.69
0.64–0.71
0.65–0.72

< 0.001
< 0.001
< 0.001
< 0.001
< 0.001

0.66
0.64
0.65
0.67
0.68

0.63–0.69
0.61–0.68
0.62–0.69
0.64–0.70
0.64–0.72

< 0.001
< 0.001
< 0.001
< 0.001
< 0.001

Ethnic group
White
Mixed
Asian
Black
Other
Unknown

65.1
54.8
55.8
48.7
55.4
51.2

54.9
48.5
45.2
44.7
47.9
42.1

0.65
0.78
0.65
0.85
0.65
0.69

0.64–0.67
0.53–1.15
0.51–0.83
0.49–1.44
0.64–0.67
0.66–0.73

< 0.001
0.205
0.001
0.547
< 0.001
< 0.001

0.65
0.83
0.65
0.84
0.83
0.69

0.64–0.67
0.55–1.25
0.50–0.83
0.47–1.51
0.46–1.51
0.65–0.73

< 0.001
0.372
< 0.001
0.568
0.546
< 0.001

a2019/20 as the reference group

http://dx.doi.org/10.1186/s12889-023-15345-z
http://dx.doi.org/10.1186/s12889-023-15345-z
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