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Abstract

The Cancer Plan for England, introduced in 2000, has promoted cancer service
specialisation. We have investigated how far specialisation and general hospital factors each
contributed to service performance for four common cancers - breast, colorectal, lung and

prostate - at the time of the Cancer Plan.

Performance measures of: service standards, waiting time to treatment, satisfaction with care,
in-hospital mortality, and population-level survival, were identified from secondary data sets
for the 167 hospitals and 34 cancer networks in England. We correlated rankings of networks

and hospitals between the data sets using non-parametric statistics.

At cancer network level, peer-review service standards were associated (p<0.05) with 1-yr
survival for colo-rectal and lung cancers, and waiting times for lung cancer. At hospital level,
standards were associated (p<0.01) with waiting time to treatment for breast and colorectal
cancers. However, there were stronger associations between specialisations within hospitals:
rankings of breast, colo-rectal, and prostate cancers were highly associated (p<0.001) for 5-yr

survival, patient satisfaction, standards and in-hospital mortality.

Hospital-level differences appear to contribute more to variations in cancer performance than
specialisation differences within hospitals. The findings may be used for planning and

commissioning better cancer services.

Key words. Cancer services, management, hospital, specialisation, performance, planning.
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Introduction.

In the UK National Health Service, patients usually first consult their general practitioner and
may then be referred for hospital diagnosis, and treatment if necessary. While cancer is
diagnosed in primary care or general hospitals, it is treated in both general hospitals and
tertiary care (eg radiotherapy and oncology services). Within a broader process of cancer
services development, The Cancer Plan for England’ in 2000 proposed the development of
specialised cancer services for different tumour types, linking general hospitals with tertiary
care centres, increasing specialisation in treatment and multi-disciplinary teams. Thirty-four
cancer networks were created, confirming geographical and organisational links between
hospitals for referral and treatment, and serving populations of between a half and three
million. Advice on arrangements for clinical treatment has been set out in the Manual of

Cancer Service Standards.?®

Within clinical services, specialisation may provide benefits to both doctors and patients.
Specialised clinical teams have greater experience in their use of resources, and in managing
variations in clinical condition. In prospective audit studies, specialist cancer services have
been shown to achieve better clinical outcomes than generalists.“’5 Also, association has
been shown between clinical outcomes and the volume of patients treated within the

specialty.®’

But can hospital-level factors contribute to cancer services performance as well? Studies of
cancer outcomes in hospitals have generally used prospectively-gathered clinical data, based
on a single operation, disease or specialty. Hospital administrative data may be less detailed
than clinical studies, but can be more complete®® and allow comparison across specialties. In
Canada, Urbach and Baxter'® used administrative data to compare 30-day hospital mortality
for five different operations across specialties. They found that mortality for a highly-
specialised operation, pancreatico-duodenectomy, was lower in regional hospitals than in
rural low-volume hospitals, but was also lower in regional hospitals with a high volume of
lung-resection compared with other high-volume pancreatico-duodenectomy hospitals. The

authors suggested that “the lack of specificity of volume-outcome associations may indicate a
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more general relation between the overall volume of complex surgery done in a hospital and

outcomes”.

In support of the Cancer Plan for England, the Department of Health commissioned research
to investigate the use of existing national data sets for service comparisons.!" The research
brief asked whether performance was related more to the hospital level, or to the level of the
specialist services within the hospital. “Within a specific tumour type, do Trusts perform
consistently well across a range of quality indicators? Do Trusts perform consistently well
across a range of tumour types?” We investigated this question using measures from five
independent national data sets which recorded data for both by hospital and cancer

specialisation.

http://jpubhealth4oupjournals.org
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Methods

At the time of introducing the Cancer Plan, two non-routine surveys of cancer services were
made. We drew on these, along three other sets of routinely collected data, to provide a multi-
dimensional picture of cancer services. Data were available for four common cancers -
breast, colorectal, lung and prostate (except no data on standards for prostate cancer) - for
167 NHS acute hospitals. [The term ‘hospital’ in this paper refers to the managerial grouping
of affiliated local hospitals currently called within the NHS a ‘hospital trust’.] For cancer
survival, deaths after age-sex adjusted relative survival analysis could only be compared
statistically at the more aggregate level of cancer networks, and for comparisons by network
we made averages of the hospital data. The data sets were assessed for their completeness

t12

and validity using DoCDat, © a standardised inventory for clinical databases. All items had at

least 80% completeness and most more than 95%.

Data sets

Cancer Service Standards by tumour-type were based on professional advice and specified
in the Manual of Cancer Service Standards.? In 2001, peer reviewers in each NHS region
rated compliance with standards for every acute hospital in England. Comparable data were
available for 152 hospitals (one region, Trent, covering four cancer networks and 15 hospitals
did not collect the data in the standard way). We dichotomised the ratings absent/partially
absent vs. fully present. Between 36 and 39 standards were recorded about the organisation
of each tumour-specific service and we used an un-weighted sum of the scores. A higher total

score indicates better compliance with the standards set.

Hospital Episode Statistics are a continuous dataset of all admitted patients treated in NHS
hospitals in England, and are held by the Department of Health.'® Each record contains a
variety of administrative, clinical and patient information describing the care and treatment a
patient received while in a hospital. We used a single dimension from this data set, in-hospital
mortality by cancer type, which is drawn from the data set at discharge. We have inferred

that lower mortality is better performance.

http://jpubhealths.oupjournals.org
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Cancer Waiting Times are collected by hospital trusts on patients referred by general
practitioners with suspected cancer. (The data therefore include patients who turn out not to
have cancer, and do not include patients diagnosed with cancer by another route.) The data
are submitted quarterly by each hospital trust to the national Department of Health.'* The
target level recorded for 2001/2 was the proportion of patients admitted in less than 15 days.

A higher proportion is better performance.

The National Cancer Patient Survey was undertaken during 2001 to assess the experience
of care of patients with common cancers discharged from acute hospitals in England in 1999-
2000. " The authors of the study had made a factor analysis'® which identified 10 leading
dimensions with single questions to describe different aspects of the patient pathway of care
covering the range of experience of before, during and after admission. We averaged the
original responses (15891 colorectal, 4011 lung, 25772 breast, 10992 prostate) to provide
single survey scores by hospital across the four tumour types. A lower score (ie less

dissatisfaction) indicates better performance.

Cancer Survival. 1-yr and 5-yr relative survival for patients diagnosed in England between
1996 and 2001 (followed up to the end of 31 December 2002) were calculated from data
provided by the national cancer registry.' Survival data are estimated to include 90-97% of
all cancer patients. For sample size reasons (in relation to the sub-groups needed for age
and sex standardisation) we only used survival estimates at cancer network level. A higher

proportion surviving indicates better performance.

Statistics

All the measures showed significant variations across hospitals and networks. For
comparisons, however, normal distributions could not be assumed, and rank correlations
were tested, using Spearman’s test where both variables were continuous, and Pearson’s
point-biserial test for cancer standards when one variable was a dichotomous variable and
the other a continuous variable. Kendall's W test was used to test agreement between each
variable for the four tumour types together (Tables 1 and 2) and for each of the six
performance measures (Tables 3 and 4). The study was approved by the South East

Regional Ethics Committee, England.

http://jpubhealth6.oupjournals.org



Page 7 of 20 Manuscript Submitted to Journal of Public Health

Comparing cancer service performance

Results

There were relatively few statistically significant associations between the different data sets
at cancer network and hospital levels. At cancer network level (Table 1), 1-yr survival for
colorectal cancer (r=0.41, p=0.03) and lung cancer (r=0.43, p=0.03) were positively
associated with total standards score - i.e. there was higher short-term survival in networks
with higher compliance to standards. There was also a non-significant association for
colorectal cancer (r=0.32, p=0.10) for 5-yr survival, but no association for breast cancer at
either length of follow-up. Satisfaction, however, showed unexpected trends in the opposite
direction: breast cancer 1-yr survival (r=0.34, p=0.47) and lung cancer 5-yr survival (r=0.42,
p=0.014) were positively associated with total satisfaction score - i.e. higher short-term
survival was associated with greater dissatisfaction. 1-yr relative survival showed no
association with in-hospital mortality, while there was a significant inverse association (r=—
0.39, p=0.02) for lung cancer 5-yr survival and in-hospital mortality. Waiting times to treatment
were not associated with survival or satisfaction, although for lung cancer (r=0.48, p=0.01)
there was a significant association between waiting times and cancer standards. No
associations at all were found for prostate cancer. At hospital trust level (Table 2), the
association between standards and waiting times was significant for breast and colorectal
cancers (both r=0.27, p=0.003), but not significant for lung cancer (r=0.17, p=0.07). There
were no significant associations between any measures and in-hospital mortality or

satisfaction scores.

In contrast, there were strong associations between the different measures for tumour types
within the same hospital. At cancer network level (Table 3), breast and colorectal cancers
showed strong associations for all measures, with the range of values from waiting times just
not significant (r=0.33, p=0.054) to satisfaction highly significant (r=0.73, p<0.001). Breast
and prostate cancer showed significant associations for all measures (without standards
score), and colo-rectal and prostate cancers also showed four highly significant values (from
r=0.52, p=0.001 to r=0.46, p=0.007). For the standards score, lung cancer was strongly
associated with breast cancer (r=0.62, p=0.001) and colorectal cancer (r=0.51, p=0.006), and

for other measures there were several significant, though less strong, associations. At

http://jpubhealth?oupjournals.org
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hospital level (Table 4), nearly all the pairs of tumour types (survival excluded for this
analysis) showed significant associations. However, again satisfaction score for lung cancer

was not associated with satisfaction scores for breast and prostate cancers.

http://jpubhealthgoupjournals.org



Page 9 of 20 Manuscript Submitted to Journal of Public Health

Comparing cancer service performance

Discussion

Main finding of this study

We have compared rankings of five independent measures of organisational performance for
cancer hospitals and networks in the period of the start of the Cancer Plan for England.
Performance measures for hospitals differed more between each other than between the
cancer services within them. This suggests that the characteristics of a hospital itself may

make an important contribution to cancer services performance.

What is already known on this topic

Evidence indicating that health-care system factors can affect clinical performance over and
above individual practice has been reviewed for critical care services,'® and a literature review
of organisational factors in palliative care has been published.’ The Improving Outcomes

2022 in England, which draw evidence from the

Guidance manuals for specific cancers
academic literature, are clinical in focus, while the organisational standards given in the
Manual of Cancer Services in England, are based on opinion.> Urbach and Baxter'® noted
that most clinical studies have compared surgeon and hospital survival for individual tumour
types, but few have looked for hospital-level effects in cancer treatment by comparing hospital
performance across different cancers. Their study in Canada differed from ours in the types of
cancer, the characteristics of hospitals, and using only in-hospital mortality. However, we
support their viewpoint of considering hospital-level effects as well as individual cancer

service effects when evaluating performance of services.

What this study adds

The performance measures did vary to some extent within tumour types. Comparing cancer
networks, there was a strong association between 1-yr survival and compliance with
standards for colo-rectal and lung cancer, although a lack of association for breast cancer
was unexpected. Both breast and lung cancer showed significant associations between
(longer) survival and (greater) dissatisfaction. An explanation for these associations through

covariance is not clear. In the national survey of cancer patients, ' dissatisfaction was greater

http://jpubhealthg.oupjournals.org
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in women, younger people and ethnic minorities, but these are not related to better survival.
Socio-economic position was not analysed in the survey, while a systematic review of 139
patient experience studies found association with age but not gender, ethnicity or socio-
economic group.?® The association between waiting time satisfaction and achievement of
cancer service standards for breast and colo-rectal cancers would be expected. The lack of
association between higher satisfaction and higher proportion achieving the waiting times
standard is less understandable. However, as has been noted, the satisfaction survey was
drawn from all patients discharged with a cancer diagnosis, while waiting times data relate to
those referred by a GP for treatment: as there are other pathways to a final cancer diagnosis,

the two groups of patients would only partly overlap.

The performance measures we used were drawn from a range of sources, and we used only
single dimensions. The waiting times for treatment are a sub-set of larger issues of access to
services. We looked at cancer standards across specialties, but there are many aspects of
hospitals more generally that could be investigated further - for example, in relation to staffing,
information flows or research activities. The patient survey recorded responses across
various aspects of care, which deserve investigation. Our measure of in-hospital mortality is
limited because it depends on hospital discharge policies: hospitals will vary in the extent they
are able, or wish, to discharge cancer patients home for terminal care. On the other hand,
population-based survival drawn from cancer registries will include a proportion of terminal

patients who may not have received in-hospital care.

Limitations of this study

Critical aspects of the study include the observational, cross-sectional design, the use of
secondary data, the need for comparisons at aggregate rather than individual level, and
multiple statistical testing. Clinical studies based on prospective randomised design provide
evidence of the efficacy of a particular treatment; but cannot explore the effects of different
settings unless such data are deliberately collected, and observational designs are usually
needed for this area of work.?* The data sets available for the study all related to the period of
2000/1, but a cross-sectional design is less strong than a prospective study. Clinical series
can be flawed, because of incomplete data and patient selection, compared with hospital

administrative data.®® Using secondary data also has the advantage of being able to

http://jpubhealt%%upjournals.org
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compare multiple sites and use a range of performance measures. The limitation of
aggregate data for our study, however, included the smaller number of units possible for
comparisons (the cancer networks and hospitals) compared with individuals in a clinical
study. Yet administrative factors operate at the aggregate level, and statistical strength must
therefore come through making national rather than local comparisons. At the risk of bias
from multiple statistical tests (which may be hidden in multi-variate analysis), we have
presented our results as bi-variate correlations. Correlations between specialties (tables 3
and 4) are substantially higher than correlations between different dimensions of hospital
performance (tables 1 and 2). We interpret this as hospital-level characteristics having greater

impact on cancer service performance measures than (sub-) specialisation.

Conclusion

The data in this study reflect the period at the beginning of the Cancer Plan for England. It
would be appropriate to make analyses of routine data sets for the years of implementation of
the Plan to investigate how variations have changed, and chart the comparisons between
hospitals and their specialist services. There has been no repeat of the national patient
survey, but a second survey of hospital cancer standards was completed in 2006. Research
funding from the national charities and the government is coordinated, especially in cancer,?
and there is currently a review of the Cancer Plan by the Department of Health?. In the light
of our findings, beyond focusing on development of specialty teams, the Department of Health
Cancer Team may wish to work with hospital managers and researchers in identifying what
hospital level organisational factors create variations of cancer service performance, and how

investment of NHS resources can best impact on service outcomes.
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Table 1. Association (rank correlation) between combinations of performance measures by

tumour type at cancer network level

Combinations of variables Breast Colorectal | Lung Prostate
Cancer Cancer Cancer Cancer

1 year relative survival % vs. Satisfaction score* 0.344, 0.236, 0.211, 0.119,
p=0.047 p=0.179 | p=0.231| p=0.502

5 year relative survival % vs. Satisfaction score* 0.182, -0.013, 0.418, -0.023,
p=0.303 p=0.943 | p=0.014 | p=0.899

1 year relative survival % vs. Standards score* -0.102, 0.412, 0.435, -
p=0.613 p=0.033 | p=0.023

5 year relative survival % vs. Standards score* -0.232, 0.320, 0.137, -
p=0.243 p=0.104 | p=0.496

1 year relative survival % vs. Waiting times* -0.259, -0.142, 0.221, -0.128,

2001/02 p=0.139 p=0.423 | p=0.209 | p=0.471

5 year relative survival % vs. Waiting times* -0.008, -0.002, 0.169, 0.038,

2001/02 p=0.965 p=0.991 | p=0.338 | p=0.832

1 year relative survival % vs. In-hospital mortality™ 0.188, -0.182, 0.010, 0.213,
p=0.287 p=0.304 | p=0.956 | p=0.276

5 year relative survival % vs. In-hospital mortality™ 0.114, -0.236, -0.387, 0.272,
p=0.521 p=0.179 | p=0.024 | p=0.120

Satisfaction score* and Service Standards* -0.019, 0.029, -0.155, -
p=0.925 p=0.885| p=0.441

Satisfaction* vs. Waiting times 2001/02* -0.082, -0.036, -0.163, -0.305,
p=0.646 p=0.842 | p=0.356 | p=0.079

Satisfaction score* vs. In-hospital mortality™ 0.283, 0.022, -0.126, 0.297,
p=0.105 p=0.900 | p=0.479 | p=0.089

Service Standards* vs. Waiting times 2001/02* 0.198, 0.181, 0.481, -
p=0.322 p=0.365| p=0.011

Service Standards™ vs. In-hospital mortality* -0.149, 0.228, 0.068, -
p=0.458 p=0.252 | p=0.735

http://jpubhealt%%upjournals.org
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Waiting times 2001/02* vs. In-hospital mortality* -0.034, -0.079, -0.001, -0.205,
p=0.847 p=0.657 | p=0.997 | p=0.245
Kendall’s W 0.258, 0.271, 0.295, 0.249,
p=0.148 p=0.107 | p=0.056 | p=0.475

Ranges of number of hospitals* for each cancer:
122-155, prostate 149-155.

breast 119-155, colorectal 122-155, lung

http://jpubhealt%%upjournals.org
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Table 2. Association (rank correlation) between combinations of performance measures by

tumour type at hospital level

Combinations of variables Breast Cancer | Colorectal Lung Cancer | Prostate
Cancer Cancer
Satisfaction score* vs. standards* 0.031, -0.044, -0.005, -
p=0.736 p=0.632 p=0.961
Satisfaction score* vs. Waiting -0.045, -0.081, -0.039, -0.129,
times 2001/02* p=0.587 p=0.330 p=0.639 p=0.117
Satisfaction score* vs. In- hospital 0.056, 0.069, -0.011, 0.044,
mortality* p=0.492 p=0.400 p=0.894 p=0.593
Standards* vs. Waiting times 0.267, 0.271, 0.166, -
2001/02* p=0.003 p=0.003 p=0.068
Standards* vs. In-hospital -0.041, -0.081, -0.044, -
mortality” p=0.660 p=0.376 p=0.633
Waiting times* vs. In-hospital -0.025, -0.036, -0.091, 0.020,
mortality* p=0.759 p=0.662 p=0.265 p=0.802
Kendall’'s W 0.274, 0.273, 0.260, 0.321,
p=0.231 p=0.234 p=0.361 p=0.607

Ranges of number of hospitals* for each cancer:

122-155, prostate 149-155.

http://jpubhealt%%upjournals.org
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Table 3. Association (rank correlation) between tumour types for data set variables at

network level

Combinations of | 1 year 5 year Satisfaction MDT Waiting In-hospital
tumour types relative relative score* Standards™ | times mortality™
survival % | survival % 2001/02*
Breast cancer vs. 0.431, 0.579, 0.730, 0.618, 0.333, 0.602,
Colorectal cancer | p=0.011 p<0.001 p<0.001 p<0.001 p=0.054 p<0.001
Breast cancer vs. 0.511, 0.511, 0.489, - 0.396, 0.536,
Prostate cancer p=0.002 p=0.002 p=0.003 p=0.021 p=0.001
Colorectal cancer 0.458, 0.189, 0.494, - 0.525, 0.469,
vs. Prostate p=0.007 p=0.285 p=0.003 p=0.001 p=0.005
cancer
Breast cancer vs. 0.311, 0.156, 0.336, 0.617, 0.348, 0.385,
Lung cancer p=0.073 p=0.378 p=0.052 p=0.001 p=0.044 p=0.025
Colorectal cancer 0.362, 0.298, 0.369, 0.513, 0.315, 0.581,
vs. Lung cancer p=0.035 p=0.086 p=0.032 p=0.006 p=0.070 p<0.001
Prostate cancer 0.370, 0.207, 0.298, - 0.455, 0.449,
vs. Lung cancer p=0.031 p=0.239 p=0.087 p=0.007 p=0.008
Kendall’s W 0.555, 0.493, 0.589, 0.722, 0.546, 0.628,
p<0.001 p=0.001 p<0.001 p=0.001 p<0.001 p<0.001

Ranges of number of hospitals* for each cancer: breast 119-155, colorectal 122-155, lung
122-155, prostate 149-155.
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Combinations of tumour types atisfaction* Service Waiting In-hospital
Comparing cancer service performance Standards* times mortality*
2001/02*
Breast cancer vs. Colorectal 0.404, 0.459, p<0.001 0.388, 0.206,
cancer p<0.001 p<0.001 p=0.010
Breast cancer vs. Prostate 0.298, - 0.348, 0.485,
cancer p<0.001 p<0.001 p<0.001
Colorectal cancer vs. Prostate 0.336, - 0.453, 0.274,
cancer p<0.001 p<0.001 p=0.001
Breast cancer vs. Lung cancer 0.093, 0.438, p<0.001 0.328, 0.349,
p=0.258 p<0.001 p<0.001
Colorectal cancer vs. Lung 0.185, 0.367, p<0.001 0.169, 0.373,
cancer p=0.023 p=0.038 p<0.001

Table 4. Association (rank correlation) between tumour types for performance measures at

hospital trust level

Prostate cancer vs. Lung cancer 0.052, - 0.384, 0.441,
p=0.523 p<0.001 p<0.001
*Kendall's W 0.421, 0.618, p<0.001 0.512, 0.511,
p<0.001 p<0.001 p<0.001

Ranges of number of hospitals* for each cancer: breast 119-155, colorectal 122-155, lung

122-155, prostate 149-155.
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