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Figure 4 Flow map of London displaying the pathways of patients’ journeys between the area of residence (2013 Clinical Commissioning Groups
(CCGs)) and the hospital of cancer care for women diagnosed with colon cancer, 2006-2013. Thick black borders define the boundaries for the CCGs

as defined from 1 April 2021.

for women (with target 72%) (figure 6B). For stage at diagnosis
4, the survival estimates ranged between 10% and 28% for men
(with target 18%) (figure 5D) and between 19% and 32% for
women (with target 26%) (figure 6D). For comparison of results
with the full model, three additional excess hazard models were
fitted by adding covariates successively: model 1, including age
and CCG; model 2, including age, CCG and deprivation; model
3, including age, CCG, deprivation and stage. Based on each of
these models, funnel plots were created by CCG of residence
to visualise if any survival variability by CCGs was observed
before the fully adjusted model. For both men and women, the
S-year net survival varied moderately between CCGs, even after
adjusting for age at diagnosis, deprivation and stage at diagnosis
(online supplemental figures 1a—c—4a—c). Such disparities disap-
peared once adjusted for hospital of cancer care, as shown by the
funnel plots in online supplemental figures 1d—4d.

DISCUSSION

Our results reveal the complexity and multidimensionality of
the association between the CCG-level colon cancer survival
and hospital of cancer care for patients diagnosed with colon
cancer during 2006-2013, who were living and receiving
care in London, England. Flow maps of patient pathways
between the CCG of residence and the hospital of cancer care
revealed that patients travelled more frequently to hospitals
closest to their area of residence, in particular in the North

East, East and South East of London, whereas patients living
in the North and South West of London frequently accessed
hospitals outside their area of residence. The differential
frequencies in patient pathways between area of residence
and hospital of care raise questions regarding the equal
choice of patients for the best performing hospitals at point
of referral. Moderate variation in the 5-year net survival
was observed between CCGs after adjusting for age at diag-
nosis, deprivation and stage at diagnosis. These dispari-
ties disappeared once adjusted for hospital of cancer care,
while substantial variation between hospitals emerged after
adjusting for the same patient-level and tumour-level factors.
Overall, we observed a strong correlation between the net
survival values estimated in the CCGs and their local hospi-
tals. It is nevertheless crucial for interpretation purposes to
highlight the weak correlation between some CCGs and their
local hospitals. In particular, some of the hospitals located
in CCGs with poorer net survival do not seem to be associ-
ated with lower survival. Further examination of the patient
flow and the levels of net survival revealed a few points with
potentially important policy implications. Bromley, Newham,
Tower Hamlets and Waltham Forest combine (1) some of
the lowest CCG level 5-year net survival estimates (below
68%) for patients with colon cancer residing in these London
CCGs, and (2) some of the highest proportions of patients
treated within the CCG (above 70% and even above 90%
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Figure 5 Funnel plots of 5-year net survival (mean posterior) for men diagnosed with colon cancer in 2006—2013, London: (A) by Clinical
Commissioning Group (CCG) of residence for stages at diagnosis 1, 2 and 3; (B) by hospital of cancer care for stages at diagnosis 1, 2 and 3; (C) by
CCG of residence for stage at diagnosis 4; (D) by hospital of cancer care for stage at diagnosis 4.

for Tower Hamlets and Waltham Forest) (figures 3 and 4).
Hospital-level outcomes, however, differ notably: survival of
patients with colon cancer managed by the local hospitals
of Tower Hamlets and Waltham Forest compared well with
the London average, whereas local hospitals of Bromley and
Newham presented some of the poorest levels of net survival
in London (figures 5 and 6). The hospitals of Tower Hamlets
and Waltham Forest manage large proportions of patients
with colon cancer coming from other CCGs and those
‘external patients’ had differential characteristics from those
who are managed in these hospitals and live within these
CCGs (‘internal patients’) (table 2). Among the external
patients, the proportions of EP were around 29% and 22%
in each local hospital, while the figures were 45% and 30%
for the internal patients, respectively. These findings suggest
that the care provided by these hospitals to elective patients
is as expected, but they also raise questions regarding the
effective implementation of cancer policies for the popu-
lations within these CCGs, given that high EP propor-
tions commonly reflect longer referral times, poor access
to specialists, difficulties in accessing diagnostic tests and
barriers in communication between primary and secondary
care.”” In addition, the deprivation level is high in most of
the populations living in these CCGs (ranging between 30%
and 85% of the population in the most deprived group),
meaning that these patients, on average, have low awareness
for cancer symptoms,”® experience barriers to help seeking®
and have more comorbidities, which complicates both the

diagnosis®® and the treatment of the cancer. In particular,
one may wonder whether the shortness of primary care
consultations does not penalise patients embarrassed or who
struggle to describe their symptoms and communicate their
choices. The implementation of the 2-week referral pathway
does not seem very successful in these areas. The situation
in Bromley and Newham CCGs strongly contrasts with the
previous CCGs as their local hospitals presented some of the
poorest levels of net survival in London with high levels of
EP (30% and 40%, respectively). This suggests that in addi-
tion to the previously mentioned EP challenges that these
populations face, the performance of their local hospitals
and cancer outcomes are very poor even for elective patients,
raising questions regarding the internal organisation and
availability of resources these hospitals have for an effective
cancer management.

To the best of our knowledge, this is the first study to inves-
tigate in-depth variation in cancer survival at both area of resi-
dence and hospital level. The timing of our findings remains
relevant in the light of both the current COVID-19 pandemic
and the recent successive regroupings of CCGs. The pandemic
has led to the temporary suspension of cancer screening services
and deferred routine diagnostic work, only prioritising urgent
symptomatic cases for diagnostic intervention. We expect that
these diagnostic delays will almost surely continue to exacerbate
the disparities we have observed in our study for the foreseeable
future. A recent study suggests that as a result of these unprec-
edented diagnostic delays, substantial increases in the number
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Figure 6 Funnel plots of 5-year net survival (mean posterior) for women diagnosed with colon cancer in 20062013, London: (A) by Clinical
Commissioning Group (CCG) of residence for stages at diagnosis 1, 2 and 3; (B) by hospital of cancer care for stages at diagnosis 1, 2 and 3; (C) by
CCG of residence for stage at diagnosis 4; (D) by hospital of cancer care for stage at diagnosis 4.

of avoidable cancer deaths in England are to be expected, and
stress the need for urgent policy interventions to mitigate the
expected impact of the COVID-19 pandemic on patients with
cancer.”" Our results have shown how the access to cancer care
can be challenging for populations living in some specific areas
and it is crucial to monitor how this will be modified by the reor-
ganisation of London CCGs. A close monitoring is even more
necessary as the new CCG grouping seems to strongly reinforce
the geographical disparities regarding the sociodemographic and
the cancer outcomes (see figures 3 and 4). The large size of the
new CCGs poses the question of how geographical inequalities
should be monitored and investigated. Furthermore, we advo-
cate caution when interpreting the hospital-specific net survival
estimates presented in this study, as these hospitals treat more
patients than the selected cohort of patients with cancer here
analysed.

In summary, this study demonstrates the importance of
performing more in-depth investigations into the observed
disparities in cancer survival using population-based data
enriched with other relevant health data sources. The results
presented here pertain only to a small part of England, but
they reveal a very complex picture of large variation across
London between access of patients with cancer to specialist
care and effective delivery of such care. We hypothesise that
similar patterns exist in the rest of the country, and future
research should aim to expand a similar analysis to the whole
of England as a means to inform national policy makers.
Such an analytical approach would also be very informative

in other countries with comparable settings. Future work
should also aim to investigate hospitals with poorer perfor-
mance to understand its causes (including their resources

What is already known on this subject

» Wide geographical inequalities in survival from most cancer
types have been consistently described in England, with
similar disparities observed within the capital London,
despite the existence of free-of-charge care within the
National Health Service.

What this study adds

» Access to cancer care revealed itself challenging for
populations living in specific areas of London, and our
results highlight the need to better coordinate primary and
secondary care sectors in order to improve timely access to
specialised clinicians and diagnostic tests.

» Close monitoring of cancer outcomes remains crucial in
the light of the most recent reorganisation of Clinical
Commissioning Groups and the observed exacerbation
of disparities during the COVID-19 pandemic, not only in
London but also at national level and for other cancer types.
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and organisation), and to examine more in depth (including
qualitative studies) what determines the choice (or absence
of choice) of patients for a given hospital in order to suggest
actions to correct such wide disparities.

Correction notice This article has been corrected since it first published. The
licence type has been updated.
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