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ABSTRACT

Objectives Cancer stage at diagnosis is a determinant
of treatment options and survival. Previous research has
shown differences in barriers to presentation with cancer
between ethnic groups. The completeness and quality of
cancer stage and ethnicity data has improved markedly
over recent years in England, allowing for comparison of
stage distributions at diagnosis between ethnic groups.
This study aimed to assess relationships between ethnic
group and two outcomes: unknown stage cancer and

late stage (stages 3 and 4) cancer, after adjustment for
confounders.

Design and setting A retrospective secondary data
analysis using data from NHS Digital’s National Cancer
Registration and Analysis Service and Hospital Episode
Statistics records from 2012 to 2016.

Participants This study analysed newly diagnosed breast,
colon, non-small cell lung cancer (NSCLC), ovary, prostate
and uterine cancers in white British, Caribbean, African,
Chinese and Asian patients aged 15-99 in England.
Results Caribbean, African and Asian women with breast
or ovarian cancer, Caribbean and African women with
uterine or colon cancer, Caribbean women with NSCLC and
Caribbean men with colon cancer had increased odds of
late-stage disease at diagnosis compared with the white
British cohort. In contrast, Caribbean and African men with
prostate cancer had decreased odds of late-stage cancer.
Where stage was known, there were variations in late-
stage cancer by ethnic group.

Conclusions Low symptom awareness and barriers to
presentation can cause delays, resulting in later stage
diagnosis. Targeted intervention campaigns to help

raise awareness of cancer signs and symptoms and the
benefits of early diagnosis, along with removing barriers
to appropriate referrals, could help to improve these
inequalities.

INTRODUCTION

Cancer stage at diagnosis is a strong determi-
nant of viable treatment options and survival.'
Any delays between a first symptom and diag-
nosis can lead to the disease progressing and
a later cancer stage at diagnosis. Previous
research, particularly on breast cancer,
suggests there are differences in propor-
tions of patients diagnosed at different stages
by ethnic group.?” Delays could be due to
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STRENGTHS AND LIMITATIONS OF THIS STUDY

= This study used national-level data and granular
ethnicity definition where possible.

= The analysis was adjusted for confounders, includ-
ing comorbidities, which may impact the timing of
an individual’s cancer diagnosis; previous studies do
not consistently account for confounding, or cover a
range of sites.

= Information on an individual’s education, religion,
country of birth and language spoken at home
was not available; these characteristics have been
shown to have an impact on symptom knowledge
and understanding of the healthcare system.

= The requirement of hospital admission in defining
Charlson Comorbidity Index score means that co-
morbidities managed in primary care are not ac-
counted for; individuals with no Hospital Episode
Statistics record are more likely to have unknown

ethnicity and missing comorbidity.

patients (delaying seeking help), doctors
(delaying ordering investigative tests) or
system delays, either in primary or secondary
care.® Several studies have reported differ-
ences in barriers to presentation with
cancer between ethnic and socioeconomic
groups, including difficulties organising and
attending appointments, other practical and
service barriers and emotional barriers.””
Historically, the completeness of national
cancer stage information in English
population-based cancer registry data has
not been high enough to allow for robust
assessment of links between stage at diagnosis
and ethnicity. In recent years, the complete-
ness of both stage and ethnicity informa-
tion has improved substantially, and now
allows for investigation of the association
between ethnicity and stage at diagnosis for
common cancers. Although cancer stage data
is improving in completeness, some tumours
remain unstaged. This may indicate that the
stage was never ascertained, as certain tumour
morphologies cannot be staged, it might
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have been inappropriate to stage the patient (eg, if the
patient was too frail for surgery), the patient died prior
to staging, or alternatively, data was not transferred to the
national registry, either due to incomplete recording or
the diagnosis was made outside of the National Health
Service (NHS).! Old age has been found to be associated
with missing stage independent of comorbidities and
short-term mortality."”

Previous research on associations between ethnicity and
stage at diagnosis in England has been limited geographi-
cally and to certain cancer sites. Lyratzopoulos et al assessed
multiple cancer sites, however, missing ethnicity data meant
ethnic variation in stage at diagnosis was not explored.'!

This paper contributes to the cancer literature by
assessing, for the first time, the associations between
ethnicity and stage at diagnosis across England for six
cancer sites, adjusting for patient case-mix and using a
granular ethnicity definition where possible.

METHODS

Study population

Patient information was obtained from NHS Digital’s
National Cancer Registration and Analysis Service' for
incident cases of six cancer sites: female breast (Inter-
national Classification of Diseases 10th Revision (ICD-
10) C50), colon (C18-C19), non-small cell lung cancer
(NSCLC) (C33-C34 cases excluding confirmed small
cell lung cancer, defined in online supplemental table
1), ovary (C56-C57 and female C48 cases excluding ICD-
0-2 8800-8806, 8963, 8990, 8991, 9040-9044, 8311-8921,
9120-9373, 9530-9582), prostate (C61) and uterine
(C54-Cb5). Cancer sites were chosen on the basis of high
staging completeness and sufficient counts in the smaller
ethnic groups.

The five ethnic categories used were: white British, Carib-
bean, African, Chinese and Asian. Indian, Bangladeshi
and Pakistani patients were grouped into Asian, in order
to boost statistical validity due to low numbers for certain
combinations of site and ethnic group. This group did
not include individuals with any other Asian background.
The use of granular ethnicity groups where possible is
particularly important because ethnicity subgroups have
been found to have different risk factor prevalence and
awareness.”” Self-reported ethnic group from cancer
registration data was primarily used, as this provided a
single capture of ethnicity at the time of diagnosis. Where
missing, it was supplemented with information from inpa-
tient and outpatient Hospital Episode Statistics (HES)
records. Ethnicity in HES is recorded separately for each
hospital episode, and multiple ethnic groups may be
recorded. In order to assign a single ethnicity from HES
records for each registration without a recorded ethnicity,
the most commonly recorded ethnicity within HES data
was assigned (or the most recent of these in the event of
a tied number of records). Patients with mixed ethnici-
ties and other ethnic groups in the HES 16-group classi-
fication were excluded from this analysis given previous

research that showed low validity of recording of these
groups in HES when compared with self-reported survey
data, perhaps as a result of differences between observed
and self-reported inputs, or changes in how a person self-
identifies over time.'*

All newly diagnosed cancer registrations in people aged
15-99 diagnosed in 2012-2016 (years of high-quality
stage and ethnicity data) in England were included in
this analysis. Patients were assigned to quintiles of the
income domain of the Indices of Deprivation 2015 (an
area-based measure of deprivation), using their postcode
of residence at diagnosis.'” Cancer stage at diagnosis
was mapped to tumour, node, metastases groups and
categorised into early (stages 1-2), late (stages 3—-4) or
unknown stage. Tumours have an assigned Route to Diag-
nosis, summarising the pathway to diagnosis into one of
eight routes: screen detected, 2-week wait, general prac-
titioner (GP) referral, other outpatient/inpatient elec-
tive, emergency presentation, death certificate only and
unknown.'® Cases recorded from death certificate only
were excluded. The comorbidity index (0, 1, 2, 3+) was
derived based on the Charlson Comorbidity Index lookup
table'” using inpatient HES data, with the same method-
ology as described by Maringe et al, but using only inpa-
tient data and a different time window: from 27 months
to 3 months prior to the cancer diagnosis."® Individuals
with missing comorbidity data, including those who
had no record in HES, were included in the 0 category.
England’s Regions as defined by the Office for National
Statistics were assigned to each individual based on their
postcode of residence. In the 2012-2016 cohort, 3% of
the patients analysed had multiple tumours; a patient
may therefore be included multiple times in this analysis
if they had multiple tumours.

Patient and public involvement

This work uses data that has been provided by patients and
collected by the NHS as part of their care and support.
No patients or public were involved in the design and
conduct of this research.

Statistical analysis

Logistic regression models were used to assess the
relationships between ethnicity and two outcomes: if
the tumour had an unknown stage at diagnosis (the
‘unstaged’ model) and, if the stage was known, whether
the tumour was diagnosed at early or late stage. All models
were stratified by sex and adjusted for 10-year age band,
comorbidity index, deprivation quintile, year of diagnosis
and region. The model predicting unknown stage at diag-
nosis is further controlled for Route to Diagnosis since
route has been found to vary by ethnicity and depriva-
tion.'”* The fully adjusted late-stage model did not adjust
for Route to Diagnosis, due to the relationship between
certain routes and ethnic groups resulting in potential
overadjustment and therefore increasing potential for
bias. A sensitivity analysis of the late-stage model further
adjusted for Route to Diagnosis is included in the online
supplemental appendix.
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ORs and 95% Cls were assessed in comparison to the base-
line white British group. Likelihood ratio (LR) tests were
used to assess the significance of ethnicity in the models.

Analyses were carried out in Stata V.15 (StataCorp,
College Station, Texas, USA).

RESULTS

After exclusion criteria were applied, there were 786596
diagnoses of the six cancer sites of interest between 2012
and 2016, 743659 (94.5%) of which occurred in patients
with known ethnicity. The distribution of detailed ethnic
groups is presented in online supplemental table 2.
Patients with known ethnicity had characteristics which
were generally similar to those whose ethnicity was not
recorded (online supplemental table 3). Those with a
comorbidity index of 0, and those in the least deprived
quintiles were more likely to have no ethnicity recorded
compared with the other comorbidity groups and more
deprived groups. Of the 786596 cohort,634712 (81%)
had comorbidity index of 0 and 97.2% (616 963) of these
tumours had a link to HES data.

A total of 696875 tumours occurred in patients who
were members of the five ethnic groups included in this
analysis—the final study cohort (93.7% of those with
known ethnicity). A breakdown of demographic features
of this cohort is shown in online supplemental table 4.

Unknown cancer stage at diagnosis

LR tests were performed to determine which factors were
significant in whether cancers were recorded with an
unknown stage. Overall, ethnicity was found to be a signif-
icant factor in breast (p=0.0101), prostate (p=0.0023) and
male colon cancer (p=0.0172), driven by one or two ethnic
groups in each site (table 1). The unadjusted proportions
of unstaged disease in each ethnic group were very similar
for prostate (13%) and breast cancer (9-11%). Differ-
ences in the adjusted odds of unstaged cancer between
the ethnic groups were therefore largely consistent with
random noise, or small and clinically minor differences.
For colon cancer, the unadjusted proportion of unstaged
cancer ranged from 7% (African men) to 14% (Chinese
men). However, there were small numbers of men diag-
nosed with colon cancer in these ethnic groups (284 and
161, respectively) and the CIs around the adjusted esti-
mates were wide (95% CI0.37 to 0.94 and 95% CI 0.91 to
2.30, respectively). All models were stratified by sex and
adjusted for age, year, deprivation, comorbidity, region
and Route to Diagnosis (online supplemental table 5).

Late cancer stage at diagnosis

Ethnic group was found to be a statistically significant
predictor of late-stage diagnosis overall for all six cancer
sites, namely among women for breast, ovary, uterine,
NSCLC and colon cancer and among men for prostate
cancer (table 2). The only models that did not demon-
strate statistically significant variation between ethnic
groups were NSCLC and colon cancer in men. These
models were stratified by sex and adjusted for age, year,

comorbidity, deprivation and region (online supple-
mental table 6).

After adjustment, Caribbean and African women were
significantly more likely to be diagnosed with late-stage
breast (OR 1.27 (95% CI 1.12 to 1.43); OR 1.71 (95%
CI 1.51 to 1.95), respectively), ovarian (OR 1.48 (95% CI
1.02 to 2.14); OR 1.85 (95% CI 1.26 to 2.71)) and uterine
cancer (OR 2.17 (95% CI 1.74 to 2.71); OR 2.19 (95% CI
1.61 to0 2.97)), compared with white British women. Asian
women had increased odds of late-stage breast (OR 1.12
(95% CI'1.03 to 1.22)) and ovarian cancer (OR 1.21 (95%
CI 1.02 to 1.44)). Caribbean women had increased odds
of late-stage NSCLC (OR 1.62 (95% CI 1.20 to 2.19)).
Late-stage colon cancer was more likely among Caribbean
men (OR 1.22 (95% CI 1.01 to 1.47)) and Caribbean and
African women (OR 1.87 (95% CI 1.11 to 1.68); OR 1.42
(95% CI 1.07 to 1.88)). Conversely, Caribbean (OR 0.74
(95% CI 0.68 to 0.80)) and African (OR 0.79 (95% CI
0.71 to 0.88)) men with prostate cancer were less likely to
be diagnosed at a late stage than white British men.

Adjustment for confounding variables results in no
changes in statistical significance of ethnic group overall
for any site apart from colon cancer among men (where
the p value increased from 0.0016 to 0.0649 after adjust-
ment). However, adjustment did alter the significance of
results for specific ethnic groups, for example, Caribbean
and African women with ovarian cancer (which became
significant after adjustment).

The sensitivity analysis (online supplemental table 7)
tested the late-stage model after further adjustment for
Route to Diagnosis. Ethnicity was a significant predictor of
late-stage disease for the same sites as in the fully adjusted
model. All patterns observed in the fully adjusted model
were also significant after adjustmentfor route, aside from
the increased odds of late-stage ovarian cancer for Carib-
bean and Asian women, which were no longer significant.
After adjustment for Route to Diagnosis, Chinese women
had increased odds of late-stage colon cancer.

DISCUSSION

This retrospective analysis examined the relationship
between ethnicity and stage at diagnosis in 696875
patients in England. Findings indicate that Caribbean,
African and Asian women with breast or ovarian cancer,
Caribbean and African women with uterine or colon
cancer, Caribbean women with NSCLC and Caribbean
men with colon cancer were more likely to be diagnosed
at a late stage compared with the white British cohort.
Comparatively, Caribbean and African men with prostate
cancer had decreased odds of late-stage cancer.

Ethnic group was only a predictor of unstaged disease in
breast, prostate and male colon cancer. This provides reas-
surance that differential rates of unknown stage are unlikely
to be introducing bias into the late-stage comparisons and
supports the use of individuals with known stage data. The
results do however suggest that some ethnic groups with
small numbers of cancer cases may be less likely to have

Fry A, et al. BMJ Open 2023;13:062079. doi:10.1136/bmjopen-2022-062079

3

“ybuAdoo Aq parosioid 1sanb Aq £20z2 ‘g Aeniga4 uo jwodfwg-uadolwg//:dny wolj papeojumoq ‘€20z Aenuer 9z Uo 6.0290-2202-uadolwa/oeTT 0T Se paysignd 1sii :uado NG


https://dx.doi.org/10.1136/bmjopen-2022-062079
https://dx.doi.org/10.1136/bmjopen-2022-062079
https://dx.doi.org/10.1136/bmjopen-2022-062079
https://dx.doi.org/10.1136/bmjopen-2022-062079
https://dx.doi.org/10.1136/bmjopen-2022-062079
https://dx.doi.org/10.1136/bmjopen-2022-062079
https://dx.doi.org/10.1136/bmjopen-2022-062079
http://bmjopen.bmj.com/

(€0

Open access

BMJ Open: first published as 10.1136/bmjopen-2022-062079 on 26 January 2023. Downloaded from http://bmjopen.bmj.com/ on February 2, 2023 by guest. Protected by copyright.

*0l1eJ SPPO ‘YO ‘4odoued Bun| [|99 |lews-uou ‘OTOSN ‘[eAISIUl 92UBPLUOD ‘|D

(1D %56) HO«

‘uoibai pue sisoubelp Jo Jeak ‘ajiuinb uoneaudsp ‘xapul AlpIgiowod ‘pueq abe Jeak-Q| 10} apew sjuswisnipy

99/6'0 (G211 012200860 (267101020 2L (251 01€9°0)86'0 (621 01 22°0) 960 oy HO paisnipy
0282’0 (B0'L0¥690)28°0 (€571 0} /G0)#6'0 (SO'k O+ G#'0) 690 (B1'F 0489°0) 06'0 jod 4O
4! el (o] zh vl el % USWIOp
2/l00 (QL'1ores00260 (0820416°0)G7 L (76°0012€0)650 (LO'L O} 2G°0) 920 jod HO paisnipy R
OLZL'0 (811 0192°0066'0 (8671 0+28°0) 22k (S56°0016€0) 190 (2210} 12°0) €60 joH 4o
L 4! . LE 4! 4! % US|
161€0 (5710162000 (L1 016E0)¥20 (€910} L1°0)28°0 (SO'k O #1°0) 89°0 Jod HO paisnipy
16260 (g1 0188°0)8LL (L1 0} Iy0) 220 (Ev'1032€0)€L0 (GE'L 01850)880 Jod HO
(o] i Yl 8 6 6 % USWOAN
. : 5 . . : : : : : . . . OT0SN
18020 (£6°001¢90)820 (L6'101020)9L L (951 0}/G0)¥6'0 (92'1 ©122°0) 960 jod HO paisnipy
2/%2°0 (11101200060 (58101020 vk (ev'101eg0) 280 (L¥'L 01€8°0) 80k jod t=[o)
8 6 i 6 8 8 % us|y
€2000 (101016200680 (L&10+$90)€6'0 (£2'101G6°0)0L'L (26'001€2°0) 28°0 oy HO paisnipy
00620 (c1'10368°0000°L (21 01690)660 (GL'1L03/80)00°L (#0' C}#8°0) €6°0 joH 4O 8jejsold
el el el el €l el %
olee0  (IvLorge0) vk (e5zor1l90)vet (267101620 €2t (G171 018S0) 280 Jod HO paisnlpy
Geev'0 (O’ 1 01G6°0)GL' L (9671 0¥€G0) 20’k (1871 0108°0) 02’k (9G°L 01 G8°0) GL'I jod =[6) auuLIN
L (o] L LE (o] (o] %
06560 (62101180 70k (12'20199°0) 02+ (0271012970 20+ (9%'L 0} 1L9°0) ¥6°0 o4 HO paisnipy
26/6'0 (L1'1 048200960 (/S L 0¥6%7°0)88°0 (0SF0129°0)96°0 (/S +010L0) SO} o t=[o] Keno
Gl i Gl 9l Gl Gl %
1000  (S0'1L0398°0)G6'0 (G9° L0100 H) 62 L (0L 0+92°0) 160 (#7670 03 £9°0) 62°0 jod 4O paisnipy
70000 (G6'003162°0)98°0 (v€'L 01€8°0)SG0°'} (26°003/9°0) 180 (S6°0 03 69°0) 180 joH 140 (erewsy) 1seaig
6 LE 6 6 LE LE %
anjea-d ueisy asaulyn ueoLyy ueaqque) ysnug suym |erol

JuswIsnipe Jajje pue ai1ojeq Oljel SPPO pue asessip pabeisun yim sjusiied jo jJusoled

I olqeL

Fry A, et al. BMJ Open 2023;13:€062079. doi:10.1136/bmjopen-2022-062079


http://bmjopen.bmj.com/

)
7
[
3]
3]
@
c
[
o

o

BMJ Open: first published as 10.1136/bmjopen-2022-062079 on 26 January 2023. Downloaded from http://bmjopen.bmj.com/ on February 2, 2023 by guest. Protected by copyright.

*0l1eJ SPPO ‘YO ‘4odoued Bun| [|99 |lews-uou ‘OTOSN ‘[eAISIUl 92UBPLUOD ‘|D

(1D %56) HO«

‘uoibai pue sisoubelp Jo Jeak ‘ajiuinb uoneaudsp ‘xapul AlpIgiowod ‘pueq abe Jeak-Q| 10} apew sjuswisnipy

60000 (601018200260 (€0'20+96°0) 07k (8810 Z0'L) ey L (89 L OY LL'L) €} 5oy HO paisnipy
L000°0> (91103 +8°0)86°0 (Z1'20¥e0'1) 05+ (0L'20r02'1)6S L (6271 0¥6LL) 9k jod HO
GS§ G9 99 ¥9 GG 96 % USWIOA
67900 (0L'L 0} 1800660 (8L'1L01090) 780 (291 01/6°0092'L (¥ LO}LO}) et o HO paisnipy R
91000 (120106070 L (G271 01$9°0)680 (/8L 0¥E€L'L)GY L (85 L 0+60°}) 2k joH 4O
95 2s 79 29 GG GS % US|\
¥2100 (#€ 101680060+ (21017900960 (L1 0}+19°0)060 (6L'20102L) 29t Jod HO paisnlpy
G000 (/g1 01z 0) el (557101920060 (€51 04220060 (L22019z'L) 69t Jod =[6)
2. L. L. 6. 02 02 % USWOAN
. . : . : : . . . . . : . OT0SN
€L6'0 (211016800860 (L2 0+%9°0)06'0 (€5 L 0+62°0)0L° L (9271 0198°0) +0' | o4 HO paisnipy
882r'0 (211 0198°0)860 (V' L O 2 0)¥0O' L (P2 LOFI6'0)92F (L€ L O 16°0) v o4 40
€l G/ 8. 9/ 122 122 % usiy
L000'0> (90°L 0168°0) 260 (21} 04G9'0)G8°0 (88°003 12°0)620 (08001890 #2°0 jod HO paisnipy
L000'0> (20'L0198°0)€6°0 (L0 0+€9°0)28°0 (G2°00%190)890 (62°003/9°0)€L0 joH 40 8jejsold
% 8¢ Ve 9e 54 54 %
1000°0> (€21 0}/80)¥0' L (1S L019p0)€8°0 (2620+I9L)6L'e (LL2Ov¥LL)2Le oy HO paisnipy
L000°0> (811 0¥G8°0) 00+ (2L O I¥0)€L0 (#6720 ¥91)02c (L1'€031G02) 2S'C o 4O auueIN
8l ! €e 9¢ 8l 8l %
€1000 (PrLorzo’l) Lk (851012900660 (1220192°'1)S8' L (F1'20¥20’L) 8yt o HO paisnipy
20000 (06°00199°0) 220 (28°00++€°0) €S0 (P¥ O} L2 0) LO'L  (S9°L O} $8°0) 8L} o4 4o Kieno
GG ot 29 G9 9 9 %
10000> (e Loreo ) e’ (L0°L0199°0) #8°0 (S6°L O} LG'L) L2'L  (ev'Lorgl'l) 2L joH HO paisnipy
L000°0> (92 L 0180°H) ZL'L (0L 0¥89°0) 280 (L€201181)G0Cc (L9 L0ree t)6rL joH 140 (erewsy) yseaig
Ll el /2 L2 Gl Gl %
anjea-d ueisy asaulyn ueoLyy ueaqque) ysniug alym |eloL

Juswisnipe Jsye pue aiojeq olel SpPPo pue (y pue g sebels) esessip abels-aie| Yim sjusiied Jo Jusdisd g @|qeL

Fry A, et al. BMJ Open 2023;13:062079. doi:10.1136/bmjopen-2022-062079


http://bmjopen.bmj.com/

a stage recorded. Chinese women with breast cancer and
men with colon cancer were the smallest groups with these
cancers and had the highest ORs of not having a stage at
diagnosis recorded. However, these were either of border-
line significance (p=0.048 breast cancer) or not statisti-
cally significant (p=0.11 colon cancer). If stage is missing
at random, and the odds of being unstaged is unrelated
to the true stage (eg, being late stage), estimates of late-
stage disease will be unbiased."” However, if tumours are
unstaged due to being a particular stage (eg, if the nega-
tive impact of biopsy is thought to outweigh the benefit
of having precise stage information where the treatment
options are clear), stage data will be missing not at random
(MNAR). The comparisons of the odds of late-stage diag-
nosis in the different ethnic groups could be biased if stage
data are MNAR and vary by ethnic group.

Of those with a known stage, ethnicity was a significant
predictor of late stage for women with breast, ovary, uterine,
NSCLC and colon cancer, and for men with prostate
cancer. Caribbean and African women had over double the
odds of late-stage uterine cancer than white British women,
which is in line with studies from the USA.?' % Caribbean,
African and Asian women also had higher odds of being
diagnosed with late-stage breast and ovarian cancer. In
contrast to this, Caribbean and African men had over 20%
decreased odds of late-stage prostate cancer compared
with white men. Prostate cancer incidence is higher among
black men than white men in England®™® and research
has shown that black men have a higher likelihood of
receiving prostate-specific antigen testing, independent of
family history and education status,” >’ which increases the
proportion of earlystage prostate cancers.” Greater aware-
ness of the risk of prostate cancer among both GPs and
black men supported by cancer charity campaigns is likely
to be driving this increase. However, earlier research using
diagnoses from 1998 to 2003 did not find differences in the
proportions of late-stage prostate cancer between ethnic
groups, suggesting that more recent developments may
have had an impact.” African men have increased odds of
unstaged prostate cancer; however, it is not clear why there
is a difference between Caribbean and African men in this
regard and therefore caution is required when interpreting
late-stage prostate cancer results for African men.

Adjusting for confounding variables strengthened and
attenuated relationships between ethnicity and late-stage
disease depending on the cancer site, and in some cases
affected the statistical significance of these relationships.
Differing age distributions in the ethnic groups had the
largest effect on the adjusted estimates relative to other
confounding variables. Overall, the sensitivity analysis
suggests that the ethnic group differences in late-stage
disease are not fully explained by Route to Diagnosis. For
the sites with a screening programme (breast and colon),
adjustment for differences in route between ethnic
groups shows that non-white patients diagnosed via the
same route still have increased odds of late-stage disease.

The observed differences by ethnic group may be
explained by a range and interaction of many factors

including both patientlevel and system-level factors.” *!

The finding of later stage diagnosis among ethnic minori-
ties may be linked to poorer symptom awareness. Individ-
uals in ethnic minority groups have also been found to
recognise fewer cancer symptoms than white individuals,
with symptom recognition by ethnicity reducing in the
following order: white British, Chinese, black Caribbean
and Indian, Pakistani, black African and Bamgladeshi.7 SA
longer time interval between symptoms and presentation
to a GP (‘patientinterval’) could resultin cancer progres-
sion and therefore later stage disease. Longer delays have
been observed among people with lower symptom knowl-
edge and more barriers to presentation.” Minority ethnic
groups have previously been shown to have more barriers
to presentation than white individuals, including embar-
rassment, worry and practical barriers such as difficulty
in making appointments, cultural barriers and different
attitudes to healthcare system usage, including negative
attitudes towards the GP.” ® % Cancer fatalism, a factor
causing possible delay to diagnosis, has also been found
to be higher in ethnic minority women compared with
white British women, with African and Indian women
more fearful of cancer.”

A study of patients with cancer in England found that
mixed, black and Asian patients with cancer were more
likely to have reported visiting a family doctor on three or
more occasions before being referred to hospital.”” These
results were unaffected by adjustment for type of cancer,
age, sex and socioeconomic deprivation. Delays within
the primary care system may therefore be contributing to
a later diagnosis for some ethnic groups. It is not known
whether there are differences in delays between initiating
symptom investigations, or in tests being performed and
results being made available. A report on cancer and
black and minority ethnic communities in England found
a lack of cancer education and knowledge of available
support services among these groups, calling for cultural
competence training of healthcare providers and embed-
ding of diversity into the design of cancer services.*

In terms of ethnicity and stage, breast cancer has been
most studied. Caribbean, African and Asian women with
breast cancer were more likely to be diagnosed at late stage
compared with white British women, with a similar associa-
tion observed in recent US publications.” *® A study from
England found that women from ethnic minorities had
greater odds of less favourable tumour characteristics of
breast cancer, including stage, histological grade, oestrogen
receptor status and HER status.” Black women have been
found to do less breast checking in comparison to white
women,” and barriers such as stigma are related to the
woman’s country of birth, age and how long she has lived
in the UK.°* In one study, black women reported limited
awareness of breast cancer, services and treatment options.*
Additionally, biological variation in cancers between ethnic
groups could potentially contribute to differing stage
distributions. There is a possibility that certain ethnic
groups or exposures are linked with particular subtypes or
morphologies with more aggressive disease, resulting in
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later stage cancer. An example of this is hormone receptor
negative status where triple negative breast cancer, which
grows quickly and is associated with poor survival, is more
common in black women.™ *

Strengths and limitations

The key strength of this analysis is the use of national-level
data, using granular ethnicity where possible. This has been
made possible through improvements in data complete-
ness and quality and allows for investigation of distinct
ethnic groups which are commonly grouped in other
studies. Adjustment was also made for other confounders
including comorbidities. Comorbidity could feasibly result
in a patient already being known to and engaged with the
healthcare system, and therefore a potentially incidental
cancer finding with earlier presentation, or alternatively in
less diagnostic testing, or a longer process of cancer diag-
nosis due to ill health and other disease symptoms.

There are some limitations to the analysis that need to
be considered. There was no control for tumour subtype
or morphology, which may be associated with ethnic group,
and potentially related to staging. Deprivation level, which
has been found to be linked to cancer symptom awareness
and barriers to presentation, was adjusted for in this anal-
ysis.*! #* However, an area-based measure of income depriva-
tion was used as opposed to the individual’s socioeconomic
status. Certain information was unavailable for the analysis,
for example, data on education, religion, country of birth
and language spoken at home. Symptom knowledge has
been previously shown to be lower among those who do not
use English at home,8 while an understanding of the health-
care system can be better in those born in the UK.® Another
limitation of this analysis is the generic split of early and
late stage for all cancer sites, when it could be more appro-
priate to define late stage for specific sites, depending on
differences in patient outcomes by stage. Since ethnicity
and comorbidity data are obtained from HES, individ-
uals with no HES record are more likely to have unknown
ethnicity and missing comorbidity. This explains the obser-
vation of individuals with Charlson index of 0 being less
likely to have ethnic group recorded. The requirement of
hospital admission in defining Charlson score means that
diseases managed in primary care are not accounted for.
Additionally, this analysis is based on diagnoses in residents
in England where an NHS is in place with free healthcare at
the point of use, and therefore outcomes may not be repre-
sentative of international patterns. The sensitivity analysis
adjusted for Route to Diagnosis. One limitation in this sensi-
tivity analysis is that screening eligibility was not adjusted
for; in screening-eligible age groups, there may be different
patterns of staging due to the screening programmes.

CONCLUSION

This study found variations in late-stage cancer by ethnic
group. Certain cancer sites such as breast have a clear
symptom signature,” * meaning ethnicity-related dispar-
ities in symptom awareness could greatly impact stage
distributions. Other sites in this analysis, including colon,

lung and ovarian cancers, have been found to have a
broader symptom signature.” Given the differences in
stage at diagnosis between ethnic groups, potentially
resulting from delays to diagnosis, this analysis supports
the consideration of targeted interventions to raise the
awareness of early diagnosis and its benefits among non-
white ethnic groups. Ensuring healthcare systems are
not creating barriers that prevent people from particular
ethnic groups being seen and referred appropriately
without delays is an important area to focus on in the
future. Others have suggested the practical delivery of
these interventions through community networks, local
media and faith settings, as well as by culturally competent
patient navigators or advocates who can increase under-
standing of cancer.”*® Removal of barriers to appropriate
referrals which will benefit early diagnosis could also help
to reduce the observed inequalities.

The importance of the observed relationships between
ethnicity and late-stage diagnosis is also highlighted by
differential cancer survival between different ethnic
groups. For example, black women in England have
been found to have poorer breast cancer survival than
white women.” ** A recent analysis of survival found low
symptom awareness was linked to lower cancer survival,
and more barriers were linked with lower breast cancer
survival.” Understanding these mechanisms of delayed
diagnosis, and therefore late-stage disease, is important
to reduce ethnic group survival disparities.
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