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Abstract

Background: The centralisation of cancer services has been shown to improve the
outcome and quality of care for people with some tumours. The NHS has recommended
centralisation of cancer services patrticularly for less common cancers. However, there is
uncertainty about the economic impact of centralisation on the health service and patients.
We identified published papers that have investigated whether or not the centralisation of
cancer services results in economies of scale, is cost-effective, or transfers costs of care
from the healthcare system to patients and their carers.

Methods: We conducted a systematic review of journal articles based on a
comprehensive keyword based search in Embase, Medline, NHS EED, and CINAHL.
Results: Nineteen studies (one randomised crossover trial, two prospective cohort, eleven
cross-sectional, five modelling) fulfilled the eligibility criteria. Thirteen studies were US-
based, three were UK-based, two were in Taiwan, and one in the Netherlands. Evidence
from thirteen studies suggests that increasing surgeon volumes are associated with cost
reductions, though one study suggested that this relationship is U-shaped and the
evidence is not consistent for hospital volumes and costs. Of the four studies that
investigated cost-effectiveness, only one study demonstrated that centralisation was cost-
effective with an incremental cost utility ratio of US$5,029/QALY gained. Consistent
evidence from four studies suggested that centralised services shift the costs of care to
patients.

Conclusion: Current evidence on the economic impact of centralisation of cancer services
on the health service and patients is limited and of poor quality. Therefore, it remains
unclear whether centralisation results in economies of scale and is cost-effective. Future
research should be based on a clear definition of the different components of centralisation
in order to determine which aspects of centralisation are efficient and for which cancer

subgroups.
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1. Introduction

Since the publication of the seminal paper by Luft et al.(1979)" a number of studies have
investigated the association between surgical volume and clinical outcomes for various
diseases including cancer. Studies reporting improved clinical outcomes with increasing
operative volume have led many to advocate centralisation of cancer services.?® This is
typically characterised by a reorganisation of care onto fewer sites, with care provided by a

multidisciplinary team of specialists with higher throughput of patients.”

In the UK, the Calman-Hine report® recommended concentration of cancer care and the
creation of site-specialist multidisciplinary teams. The report also recommended that
treatment for less common cancers and those where treatment is technically demanding or
capital intensive should be offered in regional cancer centres. The more recent Cancer
Reform Strategy® reinforced this policy by stating that services should be centralised
where it was necessary to improve patient outcomes. Comparable trends of centralisation

have occurred in some parts of the United States and Europe.'®*!

An important consideration in this reorganisation of cancer services that has been
neglected is its economic implications. There are three main economic questions that are
relevant in this context. Firstly, to what extent does the centralisation of cancer services
increase or decrease costs to the health care system? Cost savings could arguably come
about as a result of improved efficiency due to economies of scale, whereby the average
cost per patient treated decreases as the volume of activity increases. However,
increasing scale also brings additional costs (diseconomies), such as additional
bureaucracy associated with managing a larger organisation. Secondly, to what extent is
the centralisation of cancer services cost-effective? In the introduction of any new strategy,
be it technological or organisational, it is crucial to establish if resources have been utilised
in a worthwhile manner in terms of the balance between benefits and costs. Thirdly, to
what extent does the centralisation of cancer services shift the costs of care from the
health care system to patients and their carers? These costs include transport expenses

and time spent travelling longer distances to receive treatment.

We conducted a systematic review of economic studies of centralisation of cancer care to
summarise the evidence on cost reduction, cost effectiveness and shifting of costs to

patients or carers.
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2. Methods
The aim of our systematic review was to examine research that has investigated the
economic implications of the centralisation of cancer care in order to address the following
three review questions:

1. Does centralisation of cancer services reduce health service cost per patient

treated?
2. To what extent is the centralisation of cancer services cost-effective?
3. Has centralisation of cancer services shifted costs of care onto patients and their

carers?

Search strategy

We searched the databases Embase and Medline (both via the Ovid interface), NHS EED,
and CINAHL for relevant articles published from the date of inception of each database to
July 2010. The search strategy consisted of combinations of free text and MeSH terms
related to the economics of centralisation of cancer care services (see Appendix 1). The
search was limited to journal articles published in the English language. Reference lists
from included studies and other relevant publications, including reviews, were manually

checked for citations missed by the electronic search.

Selection process

Initially, titles and abstracts of the retrieved studies were scanned by one author (KMK) to
assess their suitability for inclusion. When a study appeared to meet the eligibility criteria
(Table 1) or information was insufficient to exclude it, full text articles were obtained for
further review. Studies which included patients from many different diagnostic groups,
including cancer, were excluded unless costs or cost-effectiveness were reported
separately for cancer patients. The final selection of papers for inclusion in the review was

established through discussion and consensus by two authors (KMK and WH).

Data extraction and critical appraisal

A data extraction template, developed using the guidelines provided by the Centre for
Reviews and Dissemination,'® was used to extract the following data alongside the critical
appraisal of original studies: country of investigation; objective of the study; study
intervention and comparator; study design and setting; target population characteristics;
sources and quality of clinical data, if applicable; sources and quality of cost data; methods

for dealing with uncertainty; and study results.
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Due to the varied nature of the studies, we provide a narrative summary of the study

results for each objective of our review rather than a formal meta-analysis and pooling of

results.

Table 1: Inclusion and exclusion criteria for systematic review

Inclusion criteria

Exclusion criteria

Studies comparing centralised with
non-centralised cancer services in
entirety, or expert/specialised versus
less-experienced/less-
specialised/general centres, high-
volume versus low-volume centres, or
multidisciplinary care versus non-
multidisciplinary care

Cancer services providing initial
diagnosis and treatment

Population — persons diagnosed with
cancer.

Outcomes — average cost per patient
treated, or incremental cost
effectiveness ratios, or additional travel
costs incurred or extra distance
travelled by patients to centralised
cancer services

Study design — randomised controlled
trials, cohort, case-control, before and
after, cross-sectional studies, or
modelling studies

Applied study (i.e. studies generating
primary data or modelling of secondary
data)

Study setting — any country
Journal articles

English language

Studies that focus on one centre or unit

Cancer services providing screening and
follow-up treatment

Ecological studies, case reports

Methodological and general articles,
expert opinion, letters and abstracts

Books, grey literature

Foreign languages
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3. Results

Our systematic literature search identified 1,930 articles electronically and 4 articles by
hand search (Figure 1). Of the 47 articles selected for full text retrieval, 28 were excluded
after critical appraisal because they failed one or more eligibility criteria. Of the nineteen
studies included in the final analysis (Table 2), thirteen studies related to health service

13, 26-28

costs,>% four to cost-effectiveness, and four to costs shifts to patients and

carers.?®> 93! Two studies contributed results to more than one review question.'® #°

First, we report results relating to the first review question on health care costs. We have
sub-categorised these into costs in association with surgeon volumes (Table 3a), hospital
volumes (Table 3b), and hospital locations (Table 3c); second, we report results for the
second review question on cost-effectiveness (Table 4); finally we report results on patient
costs (Table 5).

Figure 1: Review profile and study selection process

Identified articles (n = 1934)
- Electronic search = 1930
- Hand search =4

Excluded (n = 1887) due to
- Duplicates (h= 75)
- Violation of eligibility criteria (n = 1812)

Y

A 4

Initial inclusion for review as full-text (n = 47)

A 4

Excluded after full text review (n = 28)

A 4

Included (n = 19)

Healthcare costs

13, 25

All except two of the thirteen studies that investigated the impact of centralisation on

17, 19, 24

healthcare costs were cross-sectional (Table 3a-c). Oesophageal™ and

pancreatic*® " 2% %

cancers were most frequently studied. Nine out of the thirteen studies
were based in the US. Studies adopted a health care payer cost perspective with the
exception of Pace et al. (2009)* who also included patient costs. Surgeon or hospital

volume was used as a proxy measurement of centralisation of cancer services in almost
5
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all of the studies. However there were wide variations in the definition of high volume
surgeon (mean values ranged from 1.5 to 100 procedures per year) and high volume

hospital (mean values ranged from 2.75 to 230 cases per year).

Table 2: Summary of key characteristics of review studies (n = 19)

Review question 1:  Review question 2:  Review question 3:
Healthcare costs Cost-effectiveness Patient costs
(n=13) (n=14) (n=4)

Study country
UK
USA
Europe
Rest of the world

N1 ON
T RPN
N

Study design
Randomised crossover 1
Cohort 1
Cross-sectional 11
Modelling -

N N

Cancer type*
Bladder
Breast
Colorectal
Gastric
Head and neck
Lung
Melanoma
Oesophageal
Oral
Ovarian
Pancreatic
Prostate
Uterine

I e A e

PWA I NDRRRP I RPNRE PR

[ N S I

Study perspective
Health care payer 13 3 -
Patient 1
Societal - 1 -

I

Aspect(s) of centralisation studied*
Surgeon volume
Hospital volume
Hospital location
Degree of specialisation
Multidisciplinary care -

N 00 0
e el i
NN

* The numbers do not add up to the total number of studies for each review question because some studies
had examined more than one type of cancer, considered costs from different perspectives, or conceptualised
centralisation in more than one way.

Surgeon volumes and costs
Seven out of eight studies showed that there was an inverse relationship between surgeon

volumes and healthcare costs (Table 3a). In a UK cohort study measuring hospital costs of
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patients with oesophageal, gastric or pancreatic cancer, Bachmann et al. (2003)* found a
U-shaped association between mean hospital cost per patient and surgeon volume per
year. Ramirez et al. (2006)?* concluded that a surgical volume increase corresponding to
one radical prostatectomy (RP) per year was associated with a US$25 decrease in
hospital charges. Five other studies covering a range of cancers, also reported that mean
costs were generally lower for surgeons with a higher operative volume.***8 221 However,
one study in the US found that for the treatment of uterine cancer among an older
population adjusted median costs associated with high volume surgeons (HVS) were 35%
higher than low volume surgeons (LVS).*

Hospital volumes and costs

There was mixed evidence on the relationship between hospital surgical volumes and cost
per patient treated (Table 3b). Six studies reported that mean costs were lower for
hospitals with a higher surgical volume, with cost differences ranging from 2% to 50%.>8
2324 However, Kuo et al. (2001)*° found no evidence of a real difference in adjusted costs
for oesophageal cancer treatment between high volume hospitals (HVH) and low volume
hospitals (LVH). Three other studies'® '* # found some evidence that HVH were

associated with higher costs.

Hospital locations and costs
Both studies that reported healthcare costs and hospital location, showed that lower costs

were associated with the centralised location (Table 3c).?*?°

Cost-effectiveness

Four observational and modelling studies, which had each focused on a different aspect of
centralisation, reported mixed evidence on the cost-effectiveness of the centralisation of
cancer services (Table 4).2* 2628 Only one modelling study, in patients with ovarian cancer,
came to a firm conclusion that centralisation was cost-effective with an incremental cost

effectiveness ratio of US$5,029 per quality adjusted life year (QALY) gained.*

Patient costs

Of the four studies that evaluated the patient costs of centralisation,® 2°3!

one study
involved a small randomised crossover design (Table 5).%° Except for the study by Patel et

al.,*® which studied head and neck cancer, the other three studies considered a range of
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Table 3a: Studies included in the systematic review relating to the impact of centralisation of cancer services on health care costs in relation to
surgeon volume

Authors, date, Aspect(s) of Total Sample

1 *

and country centralisation evaluated Cancer type size Study design HVS vs. LVS Notes

Bachmann et al., Surgeon volumes Pancreatic, 2,294 Prospective n.c. U-shaped relationship between hospital

2003, UK oesophageal and cohort cost per patient and surgeon volume;

gastric lowest cost at volumes of 10 - 20

procedures per year.

Ramirez et al., Surgeon volumes Prostate 3,167 Cross-sectional n.c. A surgical volume increase corresponding

2006,% US to one radical prostatectomy was
associated with a US$25 decrease in
hospital charges.

Lin et al., 2008,  Surgeon volumes Oral 2,325 Cross-sectional n.c. LVS US$995 higher than HVS

Taiwan LVS US$2,138 higher than very HVS.

Lee et al., Surgeon volumes Oral 2,663 Cross-sectional n.c. LVS US$1,546 higher than HVS

2010, Taiwan LVS US$1,820 higher than very HVS.

Harmon et al., Hospital and surgeon Colorectal 9,739 Cross-sectional -11%

1999%, US volumes

Konet%/ et al., Hospital and surgeon Bladder 13,904 Cross-sectional TURBT=-13%

2004, US volumes

Diaz-Montes et Hospital and surgeon Uterine 656 Cross-sectional +35%

al, 2007, US  volumes

Ho and Aloia, Hospital and surgeon Colorectal, lung, 266,648 Cross-sectional -4% to Cost difference varied by time periods and

2008, US volumes oesophageal, -26% cancer surgeries

pancreatic

HVS — high volume surgeons, LVS — low volume surgeons, n.c. — cannot be computed, TURBT - transurethral bladder tumour resection, * refers to percentage of costs
difference with plus sign indicating costs being greater for HVS than LVS and minus sign indicating costs being lesser for HVS than LVS
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Table 3b: Studies included in the systematic review relating to the impact of centralisation of cancer services on health care costs in relation to
hospital volume

Authors, date, Aspect_(s) .Of Cancer type T_otal Sample Study design HVH vs. LVH* Notes
and country centralisation evaluated size
Sosa et al., Hospital volumes Pancreas 1,236 Cross- PR =-24%
1998, US sectional BP = +27%
Ellison et al., Hospital volumes Prostate 66,693 Cross- -13%
2000, US sectional
Kuo et al., Hospital volumes Oesophagus 1,193 Cross- n.c. No evidence of cost difference between
2001, US sectional HVH and LVH (p = 0.33).
Harmon et al., Hospital and surgeon Colorectal 9,739 Cross- -6%
1999, US volumes sectional
Konet%/ et al., Hospital and surgeon Bladder 13,904 Cross- RC =-11%
2004, US volumes sectional TURBT = +23%
Diaz-Montes et Hospital and surgeon Uterine 656 Cross- +13%
al., 2007, US  volumes sectional
Ho and Aloia, Hospital and surgeon Colorectal, lung, 266,648 Cross- CL=-2% Cost difference varied by time periods and
2008,"" US volumes oesophageal, sectional cancer surgeries
pancreatic
Swisher et al., Hospital volume and Oesophagus 340 Cross- -50%
2000,* US hospital location sectional

BP - palliative bypasses, CL — colectomy, HVH — high volume hospitals, LVH — low volume hospitals, n.c. — cannot be computed, PR - pancreatic resection, RC - radical
cystectomy, TURBT - transurethral bladder tumour resection, * refers to percentage of costs difference with plus sign indicating costs being greater for HVH than LVH and
minus sign indicating costs being lesser for HVH than LVH
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Table 3c: Studies included in the systematic review relating to the impact of centralisation of cancer services on health care costs in relation to

hospital location

Authors, date,
and country

Aspect(s) of
centralisation
evaluated

Cancer type

Total Sample
size

Study design

Findings

Pace et al.,
2009, UK

Swisher et al.,
2000, US

Hospital location

Hospital volume and
hospital location

Breast,
melanoma,
pancreas,
prostate

Oesophagus

31

340

Randomised crossover

Cross-sectional

Incremental cost of chemotherapy at community hospitals

per clinic = £77

% cost difference national cancer institutions vs.
community hospitals = 61%

10
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Table 4: Studies included in the systematic review relating to cost-effectiveness of centralisation of cancer services

Aspect(s) of

Total

Intervention

Authors, date, centralisation Cancer type sample Study design and Discounting Findings
and country ; and base year
evaluated size comparator
Fader et al., Multidisciplinary Melanoma 208 Retrospective MDT vs. Not stated MDT care resulted in equivalent clinical
19987, US care cohort traditional outcomes as traditional non-MDT care.
non-MDT Average (SD) difference (saving due to the use
care of MDT care) in per patient costs = US$1,595
(US$643).
Bachmann et al.,, Surgeon Pancreatic, 2,294 Prospective n.a. Base year = U-shaped relationship between mean hospital
2003, UK volume oesophageal cohort 1996/7. No cost per day of life and doctor volume per year
and gastric discounting with lowest cost of approximately £45, £30, and
used. £35 at doctor volumes of about 11, 13 and 27
per year for pancreatic, gastric, and
oesophageal cancers respectively.
Bristow et al., Degree of Ovarian n.a. Decision Expert vs. Base year = When benefits were not discounted ICER was
2007,%° US specialisation analytic less 2006. No US$3,809/QALY gained, whereas when the
modelling experienced discounting benefits were discounted, ICER was
centre used. $5,029/QALY gained.
Greving et al., Hospital Ovarian 879 Decision Tertiary Base year is SSH vs GH - ICER €7,135/QALY
2009,% the location analytic hospital vs. 2006 and TH vs SSH — ICER €102,642/QALY.
Netherlands modelling general and discount rate
semi- is 4%.
specialised
hospitals

GH — general hospitals, ICER — incremental cost-effectiveness ratio, MDT — multidisciplinary team, n.a. — not applicable, QALY — quality adjusted life years, SD — standard
deviation, SSH — semi-specialised hospitals, TH — tertiary hospitals

11
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Table 5: Studies included in the systematic review relating to the impact of centralisation of cancer services on patient costs

Authors, date Aspect(s) Qf Sample . Method of -
and cou'ntry ' centralisation  Cancer type size Study design distance Findings
evaluated measurement
Birkmeyer etal.,,  Hospital Oesophagus, 15,796 Modelling Straight line ¢ If minimum volume is low (1/year for pancreatectomy;
2003, US volume pancreas 2/year for oesophagectomy), about 15% of patients would
need to change to HVH, with negligible effect on their
travel times.

e If minimum volume is high (>16/year for pancreatectomy;
>19/year for oesophagectomy), about 80% of patients
would need to change to HVH and more than 50% would
increase their travel time by more than one hour,

Stitzenberg et Hospital Oesophagus, 272,886 Modelling Straight line Increase in travel distance attributed directly to centralization
al., 2009,** US volume pancreas, - 0.73 miles for rectal cancer, 5.02 miles for oesophageal
colon, rectum cancer, 3.14 miles for pancreatic cancer, and 0.47 miles for
colon cancer.
Patel et al., Hospital Head and 85 Modelling RAC route Patients have to travel on average an extra 201 miles (range,
2004,% UK location neck planner 191 to 206) per round trip to the centralised service.
Pace et al., Hospital Breast, 31 Randomised Actual distance ¢ Incremental cost of attending the cancer centre rather
2009,% UK location melanoma, crossover travelled by than the community hospital is £6.29 per visit.
pancreas, private car and e Patients lived closer to the community hospital (average
prostate public transport distance 10.25 miles) than the cancer centre (average

distance 19.00 miles).

HVH — high volume hospitals, RAC — Royal Automobile Clu

12
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cancers. The findings from these four studies (two of which reported costs in relation

2530 and two to hospital volume) suggested that centralised

29,31

to hospital location

services would shift the costs of care to patients.

4. Discussion

Summary of findings

In this systematic review we identified nineteen studies on the economic impact of
the centralisation of cancer services. The evidence available was limited and
generally of low quality. Most did not involve a longitudinal element to their design.
There was evidence that higher surgeon volumes are associated with lower costs
per patient, but one study suggested that costs may increase again in the highest
volume surgeons. However, existing evidence on the relationship between hospital
volume and treatment costs is mixed. We only found one non-randomised study that
came to a firm conclusion that centralisation of cancer services is cost-effective. We
also found that there is consistent evidence that centralisation of cancer services

increased patient travel costs, time and distance.

Strengths and weaknesses of the systematic review

To our knowledge, we present the first systematic review of the evidence on the
economic effects of centralisation of cancer services. The limitations of this review
need to be borne in mind. Firstly, the literature search was limited to databases of
peer-reviewed research. Therefore, we have not included evidence from the grey
literature. Secondly, as with any systematic review, publication bias might be a
problem if studies with null findings are not published. Whether the omission of grey
literature has materially affected the key issue of study quality and the extent to
which publication bias has occurred in the context of such studies are in our view
both questionable. Finally, this review was not restricted to a particular country or
cancer type. While this approach is valuable in describing the available evidence
from a wide perspective, it restricts the comparability across studies. Given that the
studies were diverse in terms of their characteristics, the findings may not be
applicable across different healthcare settings where different clinical practices and

geographical constraints operate.

13
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Weaknesses of the evidence

We have identified three key weaknesses in the current evidence base for the
economic impact of centralisation of cancer services. Firstly, the definition of
centralisation used has generally been a narrow one which does not reflect the multi-
faceted nature of centralisation. While various working definitions of ‘centralisation’
including high volume surgeons, high volume hospitals, multidisciplinary treatment
decisions, and regional or tertiary cancer centres were used in the studies included
in our systematic review, most had examined centralisation using a volume-based
definition. Secondly, the existing evidence was of relatively low quality. Eleven of the
nineteen studies identified were cross-sectional. Such studies are particularly
vulnerable to bias and unclear directionality of effects, even after adjustment for
potential confounders. Furthermore, five other studies were based on modelling,
which are only as valid as the evidence and assumptions upon which they are
based. Thirdly, the available evidence was limited so that it was not possible to be
conclusive about which aspects of centralisation would lead to efficient care in

specific cancer subgroups.

Consistency with other studies

The positive association between surgical volume and outcome has been relatively
consistently observed across a wide range of procedures.®> However, it has been
argued that this should not lead to the general presumption that larger hospitals
benefit from economies of scale or that service concentration necessarily leads to
improved outcomes for patients.>*3* Our systematic review has shown that existing
evidence is very limited and therefore it is not possible to conclude whether specific

cancer services have become more efficient as a result of increasing centralisation.

Future research

Based on our systematic review findings, we propose that one key focus of future
research in this area should be the determination of the most cost-effective model of
care for any given type of cancer with its specific characteristics and treatment
options in a given geographical area. Such attempts should take into account the
following issues. Firstly, clear definitions are needed of what centralisation actually
entails and what are its boundaries. For example, aspects of centralisation could

include the practice of multidisciplinary treatment decision-making and high volume

14
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surgeons working at specialised hospitals. It may be more beneficial to provide other
less complex aspects of cancer care such as chemotherapy in community settings.
Secondly, once the different aspects of centralisation have been clearly defined, it
would then be possible to determine the efficiency of each aspect for different cancer
subgroups using strong study designs. Although well-conducted randomised trials
provide the most reliable evidence on the cost-effectiveness of interventions, these
are not always feasible for assessing the impact of an organisational change such as
centralisation. Alternative methods that have been recognised as acceptable for the
evaluation of organisational interventions are randomised or non-randomised cluster
controlled trials/studies, interrupted time series, and controlled before and after

studies.®®

Policy implications

The economic impact of centralisation of cancer services is likely to vary according
to many factors, such as tumour type, treatment selected and geographical location.
It is possible that costs may be reduced with higher surgeon volume but it is not clear
from the current evidence base what the optimum volume would be. Even if
centralisation of cancer services results in cost savings for healthcare providers and
patients (in terms of improved health outcomes), this may be offset by the
transferring of costs to patients in terms of longer travel time and distance. Several
studies have shown that increased distance and travel time from patients’ homes to
centralised cancer services reduced the likelihood of compliance with and take-up of
treatment.>*“° Taking into consideration all these issues, it is likely that there is no
‘one-size-fits-all’ model of centralisation to suit all cancers, treatment modalities and

locations.

Conclusions

Recent trends towards centralisation of cancer services have taken place despite
incomplete evidence that such service reorganisation will lead to cost-effective care.
While existing evidence suggests that increasing surgeon volume can reduce cost-
per-patient up to a point, this might be at least partly counterbalanced by
diseconomies of scale in very high surgical volumes and by the shifting of costs onto
patients and carers. Further studies utilising stronger study designs aimed at

understanding which aspects of centralisation would lead to efficient care in specific

15
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cancer subgroups would help to inform policy decision-making in the delivery of

cancer services.
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Appendix 1: Search strategy

EMBASE

#1 cancer OR neoplasm

#2 centrali* OR concentration OR volume OR speciali* OR regionali* OR
multidisciplinary

#3 1 AND 2

#4 “cost savings" OR "cost-effective*" OR "cost-benefit" OR "cost-utility” OR
"economic evaluation" OR economic OR "cost analysis" OR ‘health care costs’ OR
access* OR travel OR burden

#5 3 AND 4

#6 limit to (human and English language) AND (article or conference paper)

MEDLINE (MeSH terms used)

#1 cancer OR neoplasm

#2 ((Centralized Hospital Services) OR (Cancer Care Facilities) OR (Oncology
Service, Hospital))

#3 1 AND 2

#4 ((Costs and Cost Analysis) OR (Economic*) OR (Cost-Benefit Analysis) OR (Cost
Savings) OR (Health Care Costs) OR (Cost of lllness) OR (Health Services
Accessibility) OR (Patient Transfer) OR (Travel) OR (Transportation of Patients)

#5 3 AND 4

#6 limit 5 to (English language and humans)

NHS EED

((centrali* OR concentration OR volume OR speciali* OR regionali* OR
multidisciplinary OR access* OR travel OR burden) AND (cancer))(english:la NOT
review:ty)

CINAHL

#1 cancer OR neoplasm

#2 centrali* OR concentration OR volume OR speciali* OR regionali* OR
multidisciplinary

#3 1 AND 2

#4 “cost savings" OR "cost-effective*" OR "cost-benefit" OR "cost-utility” OR
"economic evaluation" OR economic OR "cost analysis" OR ‘health care costs’ OR
access* OR travel OR burden

#5 3 AND 4

#6 limit to English Language; Peer Reviewed; Research Article; Exclude MEDLINE
records
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