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ABSTRACT

Objective Studies in the USA examining the relationship
between ethnicity and colorectal cancer (CRC) identified
significant variation. This study sought to examine the
relationship between ethnic group, route to diagnosis,
early-onset CRC and stage at diagnosis in the English
National Health Service.

Methods Data from COloRECTal cancer data Repository
for all individuals diagnosed with CRC (International
Classification of Diseases version 10, C18—C20)

between 2012 and 2017. A descriptive analysis of the
characteristics of the study population was performed.
Multivariable logistic regression models were used

to assess the association between ethnicity, route to
diagnosis, stage at diagnosis and early-onset CRC.
Results Early-onset CRC was least common in those

in the white ethnic group (5.5% diagnosed <50, vs
17.9% in the Asian, 15.5% in the black and 21.8% in the
mixed and multiple ethnic groups, p<0.01). Diagnosis
following a 2-week wait referral was significantly less
common among individuals from the Asian, black, other
and unknown ethnic groups than the white ethnic group
(Asian OR 0.84, 95% C1 0.79 to 0.91, black OR 0.86, 95%
Cl 0.79 to 0.93, other OR 0.81, 95% CI 0.73 t0 0.90 and
unknown OR 0.70, 95% Cl 0.66 to 0.73). The Asian ethnic
group had significantly lower odds of emergency diagnosis
than the white ethnic group (OR 0.90, 95% Cl 0.83 to
0.97). Following adjustment, individuals from the Asian
ethnic group were significantly less likely, than their white
counterparts, to be diagnosed at stage IV (OR 0.82, 95% Cl
0.76 t0 0.88).

Conclusion This study identified different demographic
profiles of those diagnosed with CRC between broad
ethnic groups, highlighting the need to consider access to
diagnostic CRC services in the context of ethnicity.

INTRODUCTION

According to figures from the Office for
National Statistics, 81.7% of the population of
England and Wales are white, with 18.3% (8.9
million individuals) coming from non-white
ethnic groups.' Many studies have sought to
investigate the relationship between ethnicity
and cancer incidence. For colorectal cancer
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WHAT IS ALREADY KNOWN ON THIS TOPIC

= Data from the USA have shown higher rates of ear-
ly age of onset colorectal cancer (CRC) (diagnosed
before the age of 50) in individuals from non-white
ethnic groups and an association between ethnicity
and stage at diagnosis.

WHAT THIS STUDY ADDS

= It demonstrated a higher level of early-onset CRC
in individuals from non-white ethnic groups in
England.

= Route to diagnosis varied by ethnic group, with a
higher proportion of individuals from non-white eth-
nic groups being diagnosed via routes other than
the expedited 2-week wait route, identifying a key
area for possible improvements in outcomes.

HOW THIS STUDY MIGHT AFFECT RESEARCH,
PRACTICE OR POLICY

= Individuals from non-white ethnic groups have an
earlier age of onset and higher proportions of char-
acteristics associated with poor outcomes demon-
strating the need to ensure that any interventions
seeking to improve outcomes in these populations
address these demographic differences.

= Ensuring access of non-white ethnic groups to the
urgent suspected CRC pathway may require ethnic-
specific approaches to support people and primary
care in the interpretation and response to bowel
symptoms.

(CRC), incidence rates in the UK have been
shown to be lower among non-white individ-
uals than white individuals,2 while studies in
the USA have shown the reverse to be true.”*

Historical data have demonstrated that the
characteristics of CRCs vary between ethnic
groups. For example, tumour characteristics,
such as location and stage, and patient char-
acteristics, such as age at onset, have been
shown to differ by ethnicity with individuals
from non-white backgrounds being shown by
some to have higher incidence of late-stage
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Figure 1 Age distribution of individuals, by ethnic group.

tumours and early-onset tumours.”™® Early-onset CRC is
commonly referred to as cancer diagnosed before the age
of 50, studies from the USA have shown higher rates
of early age of onset CRC in individuals from non-white
ethnic groups.7 ¥ Studies into early-onset CRC in the UK
to date have either not investigated the association with
ethnicity12 or have focused on the relationship between
ethnic group, age at onset and stage at diagnosis.13
Route to diagnosis is associated with cancer outcomes,
with emergency diagnosis being linked to significantly
worse outcomes than other routes such as screening.14
There is a concern that people from certain groups may
have a lower participation in the bowel cancer screening
programme; regional data showed women from the
Asian ethnic group aged 50-69 were found to be less
likely to participate in round 1 of the National Health
Service (NHS) bowel screening pilot in 2000-2002."° The
first round of the Bowel Cancer Screening Programme
in 2008 showed a lower uptake in some areas (40%)
compared with an overall 52% in England.'® A greater
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ethnic mix and higher use of private healthcare were
suggested as possible explanations, although this was
never proven. Participation in flexible sigmoidoscopy
screening was also found to be low in the Asian ethnic
group.17 At a national level, variation in route to a cancer
diagnosis has been demonstrated in relation to ethnicity
across England,18 however, this study was restricted to
individuals aged 40 and over so did not fully capture the
individuals with early-onset CRC as part of this analysis.

The purpose of this study is to examine the relationship
between ethnic groups and the characteristics of those
diagnosed with CRC, particularly early-onset CRC, and
route to diagnosis in the English NHS. Such information
is important for adapting CRC screening programmes
and diagnostic pathways, as it may highlight areas where
additional resource and education is needed to reduce
inequality. If ethnic inequalities are identified then it is
vital to describe them in detail in order to tackle them
and optimise diagnostic pathways, especially in non-white
populations.
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Table 2 Results of logistic regression models for early-onset CRC (aged <50 at the time of diagnosis)

Multivariable Univariable
OR P value 95% CI OR P value 95% ClI
Ethnic group White 1.00 1.00
Asian 3.62 <0.01 IS8 3.93 3.78 <0.01 3.48 4.10
Black 2.93 <0.01 2.64 3.25 3.17 <0.01 2.86 3.52
Mixed and 4.66 <0.01 3.85 5.64 4.82 <0.01 3.98 5.83
multiple
Other 3.8 <0.01 3.13 3.98 3.62 <0.01 3.21 4.08
Unknown  1.35 <0.01 1.25 1.47 1.35 <0.01 1.24 1.46
Sex Male 1.00 1.00
Female 1.24 <0.01 1.19 1.28 1.24 <0.01 1.19 1.28
Socioeconomic 1-most 1.00 1.00
status affluent
2 0.97 0.30 0.91 1.08 0.98 0.40 0.92 1.08
3| 1.06 0.06 1.00 1.12 1.10 <0.01 1.03 1.16
4 1.17 <0.01 1.11 1.25 1.28 <0.01 1.21 1.35
5-most 1.27 <0.01 1.20 1.35 1.41 <0.01 1.33 1.50
deprived
Year of diagnosis 1.00 0.99 0.99 1.01 1.01 0.35 0.99 1.02

CRC, colorectal cancer.

METHODS

Study population and data

Data for all individuals diagnosed with CRC (Inter-
national Classification of Diseases version 10 codes,
C18-C20) between 1 January 2012 and 31 December
2017 were obtained from the COloRECTal cancer data
Repository.19 The information used in this project was
extracted from the National Cancer Registration and
Analysis Service® component of the resource. Infor-
mation obtained included age at diagnosis, stage at
diagnosis, tumour site (right colon (C180-C184), left
colon (C185-C187), colon unspecified (C188-C189)
or rectum (C19 and C20)), socioeconomic status (using
the income domain of the Index of Multiple Depriva-
tion 2015 (IMD) score), Charlson Comorbidity Score
and ethnic group.

Ethnic group was obtained from the cancer registration
data, which defines ethnicity using the National Disease
Registration Service methodology.”! ** High-level ethnic
groupings were used, with individuals assigned to Asian,
black, white, other, mixed and multiple or unknown
ethnic groups in line with the approach of the Office for
National Statistics.” Other studies investigating the rela-
tionship between ethnicity and cancer incidence using
the same datasets have demonstrated that assigning the
individuals with unknown ethnicity to one of the broad
ethnic groups using the same proportions as seen in
those with a known ethnicity did not significantly alter
the results.” Individuals with an ‘unknown’ ethnic group
were included as a separate group.

Age at diagnosis

Age was categorised in line with the age range used for
screening during the study period (early onset (<50),
prescreening (50-59), screening (60-74) and post-
screening (275)). Median age at diagnosis was calculated
for each ethnic group and compared, using a nonpara-
metric k-sample test on the equality of medians.

Route to diagnosis

Individuals were assigned to one of six routes to diag-
nosis: emergency, general practitioner (GP) referral,
other hospital (a combination of inpatient and outpa-
tient diagnoses), screening, 2-week wait (TWW) or
unknown (which includes death certificate only, other
and unknown routes) using the route to diagnosis fields
in the cancer registration data.**

Statistical analysis

% tests were used to test for significant differences in
characteristics between ethnic groups. Multivariable
logistic regression models were used to assess the rela-
tionship between ethnicity, and age at diagnosis, stage
at diagnosis and route to diagnosis. Adjusted ORs and
95% CIs were calculated for each variable. For age at
diagnosis, a binary outcome variable was created for
diagnosis before the age of 50 years and models were
adjusted for ethnic group, sex, socioeconomic status and
year of cancer diagnosis. Four outcome variables were
created for analysis of stage at diagnosis: early stage (I or
II), locally advanced (III), late stage (IV) and unknown
stage. Each was modelled separately and was adjusted for
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Figure 2 Median age at CRC diagnosis, by ethnic group (shown for the full cohort and excluding those diagnosed through

screening). CRC, colorectal cancer.

ethnic group, age at diagnosis, sex, socioeconomic status,
tumour site and year of diagnosis. A binary outcome vari-
able was produced for each route (emergency, TWW,
screening, GP referral, other hospital and unknown).
Each route was modelled separately, with adjustment for
age at diagnosis, sex, socioeconomic status, tumour site
and year of diagnosis (single year). The model for diag-
nosis through screening was restricted to include only
individuals aged 60-74, who were eligible for screening
during the study period. Statistical analysis was under-
taken using Stata V.16.0. The research is reported in line
with the Strengthening the Reporting of Observational
Studies in Epidemiology guidelines (online supple-
mental material).

Patient and public involvement

The Bowel Cancer Intelligence UK Patient and Public
Group was consulted and approved the study design.
The results of the work have been presented at a York-
shire Cancer Research Bowel Cancer Improvement
Programme meeting, which was attended by patient
representatives.

RESULTS
Characteristics
Of'the 202 580 individuals diagnosed with CRCin England
between 2012 and 2017, 90.9% (n=184160) belonged to
the white ethnic group. Of the remaining individuals,
2.0% (n=4099) were in the Asian ethnic group, 1.5%
(n=2830) were in the black ethnic group, 0.3% (n=625)
were classified as belonging to mixed and multiple ethnic
groups, 1.1% (n=1945) were in other ethnic groups and
4.4% (n=8921) belonged to the unknown ethnic group
(table 1). Over half of the individuals in the Asian and
black ethnic groups resided in deprived areas at the time
of their cancer diagnosis (55.4% and 69.4% in IMD quin-
tiles 4 and 5, respectively), compared with 34.1% of indi-
viduals in the white ethnic group (p<0.01) (table 1).
Rectal tumours were most common among individuals
from the Asian ethnic group (39.2 %) and least common
among individuals from the black ethnic group (26.8%).
In contrast, tumours of the right colon were most
common among individuals in the black ethnic group
(39.9%) and least common among individuals from the
Asian ethnic group (30.1%) (p<0.01) (table 1).
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Observed rate (%) Odds ratio [95%Cl]
Emergency
White 233 1.00 [Ref cat]
Asian —a— 21.8 0.90[0.83-0.97]
Black 27.1 0.99[0.91-1.08]
Mixed/multiple F = ! 219 0.85[0.70-1.03]
Other A 26.1 1.17 [1.05-1.30]
Unknown =3 24.1 1.02 [0.96-1.07]
GP referral
White 227 1.00 [Ref cat]
Asian b 26.6 1.19[1.10-1.27]
Black A 24.6 1.08[0.99-1.17]
Mixed/multiple f = { 26.4 1.15[0.96-1.38]
Other A 22.5 0.96 [0.86-1.07]
Unknown - 17.3 0.72 [0.68-0.76]
Other hospital
White 9.5 1.00 [Ref cat]
Asian A 11.3 1.14[1.03-1.26]
Black A 119 1.20[1.07-1.35]
Mixed/multiple f & { 109 1.05[0.81-1.35]
Other A 10.4 1.04 [0.90-1.21]
Unknown —E— 85 0.86 [0.80-0.93]
Screening
White 24.1 1.00 [Ref cat]
Asian A 24.1 1.06[0.94-1.19]
Black f & i 21.8 1.03[0.87-1.21]
Mixed/multiple F = ! 26.8 1.15[0.84-1.57]
Other f 3 25.6 1.11[0.94-1.31]
Unknown A 21.8 0.88[0.81-0.95]
TWW
White 325 1.00 [Ref cat]
Asian —a— 28.4 0.84[0.79-0.91]
Black A 27.3 0.86 [0.79-0.93]
Mixed/multiple f = { 293 0.93[0.78-1.11]
Other A 27.2 0.81[0.73-0.90]
Unknown —EH 24.7 0.70[0.66-0.73]
I T T T T T T T T T T T T T 1

05 06 07 08 09 1

11 12 13 14 15 16 17 18 19 2

OR (95% CI)

Figure 3 Results of multivariable models for the association between ethnic group and route to CRC diagnosis (each route
modelled separately) (full model results available in online supplemental tables 1-5. Screening is restricted to individuals aged

60-74. CRC, colorectal cancer; GP, general practitioner.

Age at diagnosis
Early-onset CRC was more common among the non-
white ethnic groups, with 17.9% of individuals from
the Asian ethnic group diagnosed under the age of 50,
along with 15.5% of the black ethnic group and 21.8% of
those with mixed and multiple ethnic groups, compared
with 5.5% of those in the white ethnic group (figure 1,
table 1). Following adjustment for patient characteristics,
this effect remained, with individuals from the non-white
ethnic groups being significantly more likely than those
from the white ethnic group to be aged under 50 at the
time of their CRC diagnosis (Asian OR 3.62, 95% CI 3.33
to 3.93, black OR 2.93, 95% CI 2.64 to 3.25, mixed and
multiple OR 4.66, 95% CI 3.85 to 5.64) (table 2).

The age profile of the CRC population varied by
ethnic group, with a higher proportion of individuals
from the white ethnic group being aged 60 and over

than any other ethnic group (figure 1). The white ethnic
group had the highest median age at onset (white: 73,
IQR 64-81; Asian: 64, IQR 54-75; black: 66, IQR 54-77;
mixed and multiple: 63, IQR 52-76; other ethnic groups:
65, IQR 55-75; p<0.01) (figure 2). The differences
were not explained by differential uptake of screening
between ethnic groups, when individuals who were
diagnosed through screening were excluded the results
were comparable and remained statistically significant
(p<0.01) (figure 2).

A higher proportion of individuals in the Asian,
black, mixed and multiple and other ethnic groups
were under the CRC screening age (under 60 years)
at diagnosis (36.8%, 36.6%, 41.6% and 34.7%, respec-
tively) compared with 16.3% in the white ethnic group
(table 1).
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Early stage of disease (/11

Observed rate (%)  Odds ratio [95%CI

White 399 1.00 [Reference category]
Asian 388 1.01[0.94-1.07]
Black W 349 0.89[0.82-0.96]
Mixed/multiple 36.5 0.92[0.78-1.09]
Other 37.9 0.96 [0.87-1.05]
Unknown =] 334 0.80[0.76-0.84]
Locally advanced disease (111
White 273 1.00 [Reference category]
Asian HH 322 1.17[1.10-1.26]
Black 28.5 1.06[0.97-1.15]
Mixed/multiple 27.4 0.94[0.78-1.12]
Other 27.6 0.95 [0.86-1.05]
Unknown =] 193 0.65[0.62-0.69]
Late stage (IV)
White 229 1.00 [Reference category]
Asian Lo ] 20.6 0.82[0.76-0.88]
Black HIH 28.5 1.18[1.09-1.28]
Mixed/multiple —E— 28.8 1.26[1.06-1.50]
Other HEH 258 1.11[1.00-1.23]
Unknown o 228 0.94 [0.89-0.99]
Unknown stage
White i 10.0 1.00 [Reference category]
Asian 8.5 0.99[0.88-1.11]
Black HIH 8.2 0.81[0.71-0.94]
Mixed/multiple —E— 7.4 0.82[0.60-1.11]
Other - 8.6 1.00[0.85-1.18]
Unknown Lo "} 24.5 3.02[2.86-3.19]
r T T T T T d
0 1 2 4 5 6 7 8
OR (95% Cl)

Figure 4 Results of multivariable models for the association between ethnic group and stage of CRC at diagnosis (full model
results available in online supplemental tables 6-9). CRC, colorectal cancer.

Route to diagnosis

Route to diagnosis varied by ethnic group, with indi-
viduals in the black ethnic group having the highest
proportion of emergency diagnoses (27.1%) (figure 3).
After adjustment for patient and tumour characteris-
tics, this was not statistically significant when compared
with the white ethnic group (OR 0.99, 95% CI 0.91 to
1.08) (figure 3). The Asian ethnic group had the lowest
proportion of emergency diagnoses (21.8%) and this
was statistically significant following adjustment when
compared with the white ethnic group (OR 0.90, 95%
CI 0.83 to 0.97) (figure 3). Diagnosis following a TWW
referral was significantly less common among individuals
from the Asian, black, other and unknown ethnic groups
when compared with the white ethnic group (Asian OR
0.84, 95% CI 0.79 to 0.91, black OR 0.86, 95% CI 0.79 to
0.93, other OR 0.81, 95% CI 0.73 to 0.90 and unknown
OR 0.70, 95% CI 0.66 to 0.73) (figure 3).

The highest proportion of diagnoses following a
routine GP referral was observed in the Asian ethnic
group (26.6%), and after adjustment, individuals
from this group were 19% more likely to be diagnosed
following a routine GP referral than their white counter-
parts (OR 1.19,95% CI 1.10 to 1.27) (figure 3).

Among individuals aged 60 =74 at the time of CRC
diagnosis, no statistically significant difference in diag-
nosis via screening was observed for any ethnic group
when compared with the white ethnic group, with the
exception of the unknown group (figure 3).

Stage at diagnosis

The staging profile of the population varied by ethnic
group, with metastatic disease (stage IV) present at diag-
nosis in over a quarter of individuals in the black, mixed
and multiple and other ethnic groups (28.5%, 28.8% and
25.8%, respectively) compared with 22.9% in the white
ethnic group (table 1). A higher proportion of early-stage
CRC was observed in the white and Asian ethnic groups
(39.9% and 38.8%, respectively) than in the black and
unknown ethnic groups (34.9% and 33.4%, respectively)
(p<0.01) (table 1).

Following adjustment for patient and tumour charac-
teristics, it was demonstrated that individuals from both
the black and unknown ethnic groups were significantly
less likely than individuals from the white ethnic group
to be diagnosed at an early stage (black OR 0.89, 95%
CI 0.82 to 0.96, unknown OR 0.80, 95% CI 0.76 to 0.84).
No significant difference remained for any other groups

Birch RJ, et al. BMJ Open Gastroenterol 2025;12:€001629. doi:10.1136/bmjgast-2024-001629 7

1ybuAdoo
Aq paioalold 1sanb Aq Gzoz ‘0z Arenuer uo jwoolwgonsebuadolwqgy/:diny woly papeojumoq 'GZoz Alenuer 8 U0 629T00-720Z-1seblwag/9eTT 0T St paysiignd 1sii ;josdiusoises) uadQ rINg


https://dx.doi.org/10.1136/bmjgast-2024-001629
http://bmjopengastro.bmj.com/

(figure 4). Locally advanced tumours (stage III) were
significantly more common among individuals from the
Asian ethnic group when compared with the white ethnic
group (OR 1.17, 95% CI 1.10 to 1.26), the reverse was
true for individuals from the unknown ethnic group (OR
0.65, 95% CI 0.62 to 0.69) (figure 4). Late-stage tumours
(stage IV) were significantly more common among indi-
viduals from the black, mixed and multiple and other
ethnic groups than the white ethnic group (black OR
1.18, 95% CI 1.09 to 1.28, mixed and multiple OR 1.26,
95% CI 1.06 to 1.50 and other OR 1.11, 95% CI 1.00 to
1.23) (figure 4). In contrast, they were significantly less
common among individuals from the Asian ethnic group
when compared with the white ethnic group (OR 0.82,
95% CI0.76 to 0.88) (figure 4).

DISCUSSION

This large, population-level study within the English
NHS identified significant differences in the timing and
methods of CRC diagnosis across ethnic groups. While
CRC is more common in the white ethnic groups, it
demonstrated a younger age of onset in non-white ethnic
groups than was observed in the white ethnic group.
Differences in tumour site and stage of disease at diag-
nosis associated with ethnic group were also identified.
It also showed significant differences in the route to CRC
diagnosis, with individuals from non-white ethnic groups,
particularly the Asian ethnic group, being more likely to
be diagnosed via a routine GP referral and less likely to
be diagnosed via TWW than their white counterparts.

The characteristics of individuals with CRC varied
between ethnic groups, identifying the need to ensure
that any targeted approach to outcome improvement
considers this. The location of tumours within the
colon and rectum differed between ethnic groups, with
tumours of the rectum being most often seen in indi-
viduals from the Asian ethnic group and tumours of the
right colon being seen most often in individuals from
the black ethnic group, which reflects the findings of
other studies.” This difference in tumour site in relation
to ethnic group may explain some of the differences in
route to diagnosis observed, with rightsided tumours
being associated with a higher risk of emergency diag-
nosis and tumours of the rectum associated with lower
rates of emergency diagnosis.”* %’ While there are known
differences in tumour site related to sex,28 the differences
in sex distribution seen in relation to ethnic group in this
study are not large enough to account for the observed
differences in tumour site. Tumours of the rectum and
right colon are associated with different symptoms,
presentations and stages at diagnosis. Studies have shown
that rectal tumours often present after a long duration of
symptoms in younger individuals.*

Advanced disease was present at diagnosis in a higher
proportion of individuals from the black and mixed and
multiple ethnic groups than was observed in the white
and Asian ethnic groups, with late stage (stage IV) and

locally advanced (stage III) disease accounting for 56.9%
of all diagnoses in the black ethnic group. Other studies
have examined this relationship but have used different
ethnic groupings meaning that the results are not directly
comparable; however, a study using data from England
showed a significant increase in late-stage diagnosis of
colon cancer among Caribbean men.? Stage III disease
was significantly more common in individuals from the
Asian ethnic group than their counterparts in the white
ethnic group while stage IV disease was significantly less
common. This may be due to the higher prevalence of
rectal and rectosigmoid cancers seen in the Asian ethnic
group. Their behaviour in terms of the timing of onset of
symptoms, the anatomic differences between the rectum
and colon and their biology may have a bearing on these
differences of staging at presentation. In addition, an
increased likelihood of rectal bleeding as a mode of
presentation for rectal tumours may be judged to overlap
with benign anorectal bleeding, which may also account
for some of the increased rate of routine GP referral in
the Asian ethnic group, however, this requires further
investigation.

The age profiles of the population with CRC differed
between ethnic groups in this study with the white ethnic
group being older than the non-white groups. Early-
onset CRC carries similar challenges regardless of ethnic
group; however, for non-white ethnic groups, it accounts
for a larger proportion of CRC cases. These results iden-
tify a high prevalence of multiple characteristics associ-
ated with poor outcomes, namely early-onset CRC* and
increased levels of socioeconomic deprivation,” all of
which are a concern regardless of ethnicity but are more
common in some of the non-white ethnic groups. Along-
side recognising the differences in the characteristics
of the background populations, it is also important to
acknowledge that further investigation is needed to estab-
lish whether there are any significant differences in diag-
nostic risk factors® **** or help-seeking behaviours and
barriers®® between ethnic groups, which may explain
some of the differences observed in this study.

Route to diagnosis was shown to be associated with
ethnicity in this study, with individuals from all other
ethnic groups being significantly less likely to be diag-
nosed through the TWW route, however, in contrast to
other studies, no significant difference was identified
for screening.'® Individuals from the Asian ethnic group
were significantly more likely to be diagnosed following
a routine referral from their GP than their white coun-
terparts and individuals from the Asian and black ethnic
groups were significantly more likely to be diagnosed
via a routine inpatient or outpatient pathway than indi-
viduals from the white ethnic group. It is important to
understand the reasoning behind this in order to iden-
tify any barriers to early diagnosis in this group. This may
be particularly relevant with the introduction of quanti-
tative faecal immunohistochemistry testing (FIT) guide-
lines* and the introduction of a largely FIT-based urgent
suspected CRC referral pathway. This study demonstrated
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an association between socioeconomic status and ethnic
group, which requires further investigation. Further work
is also required to determine whether the outcomes asso-
ciated with each route to diagnosis are the same across
ethnic groups and whether the association with socioeco-
nomic status is consistent across groups.

The findings of this study demonstrate differences
between ethnic groups in terms of the demographics of
those diagnosed with CRC. The finding that those from
non-white ethnic groups were more likely to be younger
and live in more deprived areas may reflect the younger
age and increased deprivation observed in these popu-
lations as a whole®™ * rather than an increased risk of
cancer incidence in these populations. These charac-
teristics are associated, with stage and route to diagnosis
associated with ethnicity, route to diagnosis and socio-
economic status, it is important to acknowledge that
these characteristics cluster and the relationships are
difficult to disentangle. However, this demonstrates the
importance of ensuring that any interventions seeking
to improve outcomes in these populations address these
demographic differences. This is a large, population-
level study, including all individuals diagnosed with CRC
within the English NHS. Due to the data used being
retrospective, obtained from routinely collected health-
care data, the categorisation of ethnicity which was
used has acknowledged issues.” * Broad ethnic catego-
ries (white, Asian, black, mixed and multiple, other and
unknown) were used because the data were not powered
to investigate subgroups (such as Indian, Pakistani or
Bangladeshi), meaning that each group likely includes a
heterogeneous population. This is a particular problem
in the case of the other and mixed and multiple ethnic
groups that are both heterogeneous and small, which is
likely to affect the results. Further work should include
subcategories and analysis of self-reported ethnicity.

The differences in the tumour and demographics
observed between the ethnic groups in this study demon-
strate the need for careful consideration when designing
CRC services to ensure that both interventions and
education meet the needs of the target population.
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