
 

 

 
Cost-effective commissioning of 
colorectal cancer care 
 
User guide for the Return on Investment 
tool 
 
 
 
 
Version 1.0/ October 2016



Cost-effective commissioning of colorectal cancer care 

2 

About Public Health England 

Public Health England exists to protect and improve the nation’s health and wellbeing, 
and reduce health inequalities. We do this through world-class science, knowledge  
and intelligence, advocacy, partnerships and the delivery of specialist public health 
services. We are an executive agency of the Department of Health, and are a distinct 
delivery organisation with operational autonomy to advise and support government, 
local authorities and the NHS in a professionally independent manner. 

 

 

Public Health England 
Wellington House  
133-155 Waterloo Road 
London SE1 8UG 
Tel: 020 7654 8000 
www.gov.uk/phe  
Twitter: @PHE_uk 
Facebook: www.facebook.com/PublicHealthEngland  

For queries relating to this document, please contact: HealthEconomics@phe.gov.uk 

 

© Crown copyright 2016 
You may re-use this information (excluding logos) free of charge in any format or 
medium, under the terms of the Open Government Licence v3.0. To view this licence, 
visit OGL or email psi@nationalarchives.gsi.gov.uk. Where we have identified any third 
party copyright information you will need to obtain permission from the copyright holders 
concerned. Any enquiries regarding this publication should be sent to [insert email 
address].   

 

Published October 2016 
PHE publications gateway number: 2016359 

 

http://www.gov.uk/phe
https://twitter.com/PHE_uk
http://www.facebook.com/PublicHealthEngland
https://www.nationalarchives.gov.uk/doc/open-government-licence/version/2/
mailto:psi@nationalarchives.gsi.gov.uk


Cost-effective commissioning of colorectal cancer care 

3 

Contents 

About Public Health England 2 

Context and general information 4 

Introduction 5 

CCG outcomes summary 6 

CCG benchmarks 8 

Modelling assumptions 9 

ROI user variables 10 

Tool outputs 11 

Optional variables 12 

C1 - C4: tool workings 14 

  



Cost-effective commissioning of colorectal cancer care 

4 

Context and general information 

The PHE colorectal cancer (CRC) ROI Tool allows CCGs to see the health outcomes 
and cost impact of initiatives that are known to contribute to earlier diagnosis of 
colorectal cancer, based on the available evidence.  

This document provides a step-by-step walk through the colorectal cancer (CRC) ROI 
tool. It contains general information about all the worksheets in the tool with key 
sections clearly highlighted. 

For an analysis of the CRC pathway as well as detail on modelling assumptions, 
sources, and logic, please see the accompanying report, Cost-effective commissioning 
of CRC care. The tool’s assumptions worksheet describes the key assumptions while 
the step-by-step calculations are described in the tool worksheets. 

Before operating the tool, please read the following general instructions: 
 
• the CRC ROI Tool is macro-enabled. After opening the workbook, please click on 

the “Enable macro” button on the top right corner of the file. 
• all input variables where the user can change values are highlighted in yellow. 

Please do not change or edit the formula in any cell which is not highlighted. 
• if after reading this document additional support is required or you would like to 

provide us with feedback to the tool, please contact us at 
healtheconomics@phe.gov.uk. 

mailto:healtheconomics@phe.gov.uk
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Introduction 

 
 
The Introduction tab is the first tab in the tool. On this page, the Select a CCG drop 
down contains names of all CCGs. Once the user selects any of these as the target, all 
calculations in the tool will work.  

Navigation buttons allow the user to move from one tab to another or directly to a 
selected tab. ‘A’ tabs present information about the CCG while ‘B’ tabs contain the tool 
inputs and outputs: 
 
• (A1) Check CCG’s outcomes tab includes a summary of the current CCG’s 

performance in terms of CRC and allows the CCG to compare itself to other CCGs 
• (A2) Benchmark CCG tab allows the user to compare the target CCG with the rest 

of England and view historical trends on various metrics 
• (B1) Read modelling assumptions tab lists all of the assumptions and logic used 

in the tool 
• (B2) Change ROI tool inputs tab lists input variables used in the tool. Here the user 

can change values based on local knowledge to alter tool outputs and select an 
intervention that either increases screening rates or increases elective referrals for 
diagnosis 

• (B3) See tool outputs tab shows the impact of the interventions chosen in B2 on 
CCG costs and lives saved 

Note that there are additional worksheets available for use if needed, namely B4 and C1 
to C4. Although they provide additional functionality and transparency, the tool is usable 
without referring to these worksheets. To view these sheets, the user simply needs to 
click on the worksheet tab in Excel.  

 

` Select a CCG

COLORECTAL CANCER ROI TOOL

(B1) Read modelling assumptions(A1) Check CCG's outcomes (A2) Benchmark CCG (B3) See Tool outputs(B2) Change ROI tool variables
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CCG outcomes summary 

 
 

This sheet provides a summary of the CCG’s new cases of CRC, current programme 
spending on CRC, and other basic operational metrics. This sheet can be divided into 
four sections: 

Incidence summary provides high-level estimates of the selected CCG’s incidence 
cases - for example, new CRC cases diagnosed, new colon cases, and cases per 
100,000 weighted population. Data used in this section has been extracted from the 
PHE Cancer Analysis System (CAS). 

Cost, outcome and operational metric summary contains outcome metrics (such as 
survival rate and screening rate) as well as operational metrics (such as the percentage 
of patients waiting four or more weeks for a colonoscopy and the average waiting list for 
the procedure). Data in this section have been taken from NHS England, HSCIC, and 
the Department of Health.  

Activity breakdown segments new cases of colon and rectal cancers by stage at time 
of and route to diagnosis. This section also includes patients who have yet to be 
assigned to a stage. Data in this section are taken from CAS.  

Activity share compares a CCG with a selected peer and the rest of England and 
consists of two sets of charts: percent share by the route to diagnosis and percent share 
by stage of diagnosis. CCGs have the option of selecting their own peer by changing 

A1. CCG Outcome Summary
Change CCG

405 2013 £2.95 4554

289 74% 2012 360

66 60% 2014/15 19%

Emergency Elective Screening Others Total
Stage 1 6 41 13 2.00 62 15%

Stage 2 19 63 7 3.00 92 23%

Stage 3 23 59 14 1.00 97 24%

Stage 4 41 48 3.00 5 97 24%

Unstaged 20 27 7 3.00 57 14%

Total 109 238 44 14 405

27% 59% 11% 3%

Emergency Elective Screening Others Stage 1 Stage 2 Stage 3 Stage 4
Row num Peer CCGPeer CCG name

14 8 00R Blackpool CCG

NHS value 0.24285 0.63648 0.09476 0.0259107 0.14622 0.22247 0.23727 0.217
Your Trust 27% 59% 11% 3% 15% 23% 24% 24%

Peer 33% 58% 8% 1% 13% 24% 27% 24%
value

Line chart 24% 0 64% 0 9% 0 3% 0 15% 0 22% 0 24% 0 22% 0
Line chart 24% -1 64% -1 9% -1 3% -1 15% -1 22% -1 24% -1 22% -1
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4A. Comparison of % share by route to diagnosis with selected 
peer and all CCGs

Select peer CCG

# new CRC cases (incidence)

# new Colon cases
(incidence)

# new CRC cases per 100,000 
weighted population

1. Incidence summary

Total program spend on CRC 
patients (£m)

1 year survival rate

Screening rate

2. Cost, outcome and operational metric summary

Total colonoscopies performed

Average monthly waiting list for 
colonoscopy

% patients waiting 4+ weeks for 
colonoscopy

3. CRC activity breakdown by route of diagnosis and stage of cancer

405
27% 59% 11% 3%% share by route to 

diagnosis

% share by stage of 
diagnosis

15%

23%

24%

24%

14%

0%

25%

50%

75%

100%

0%

25%

50%

75%

100%

Blackpool CCG Nene CCG A

Select peer4B. Comparison of % share by stage of diagnosis with selected 
peer and all CCGs

Back to Introduction
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the value in the drop-down. Data for this section is also taken from CAS and only 
represent new cases of CRC (for example, incidence cases). 

In each of the first three sections, CCGs can access historical numbers for all metrics by 
changing the year value in the drop-down. 
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CCG benchmarks 

 
 

The CCG benchmarks tab contains benchmarking tools and trend charts to compare 
CCG performance on selected metrics. This tab has three key sections: 

The Quartile benchmarking chart showcases the CCG’s performance on a selected 
metric as compared with the national median and quartile measures. Data in this 
section have been taken from public sources and CAS. 

Trend analysis shows trends for a selected metric for the past four to five years, 
depending on data availability. Users can easily change the selected metric by using the 
metric drop-down option. Data in this section have been taken from public sources and 
CAS.  

% share by the route to diagnosis is a simple illustration of the percent share of new 
CRC cases by stage and route to diagnosis. The number in bold in front of the chart 
shows total numbers by stage, and the data label on the chart shows percent share. 
CCGs can change the year value for this chart by changing from options in the year 
drop-down. Data for this section have been taken from CAS.

A2. CCG Benchmarks

Change CCG

Select indicator

1. Quartile benchmarking 
Nene CCG

18.7 Second quartile
54 27 20 16 6

Worst 
performing

Fourth 
quartile

Third 
quartile

Second 
quartile First quartile

Best 
performing

2. Trend analysis
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14%
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12%
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49%
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10%

21%

24%

42%

35%

3%

3%

1%

5%

5%

Stage 1
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Unstaged

3. % share of  route to diagnosis by 
stages for your CCG

Screening Elective Emergency Others

62

92

97

97

57

Back to Introduction
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B1. Modelling assumptions 

 
 

The Modelling assumptions tab is the next tab in the tool. This tab describes the 
assumptions and logic used in the ROI Tool to quantify the impact of interventions. 

The tool presents two scenarios: “do nothing” and “do something.” In both scenarios, 
the future annual CRC incidence is forecast. In “do nothing,” the distribution of patients 
by stage at and route to diagnosis stays constant over time, while in “do something,” the 
distribution changes depending on the intervention selected.  

The Modelling assumptions tab describes the key assumptions made in forecasting the 
future level and cost of CRC in the CCG’s population.

B1. Modelling assumptions
Back to Introduction

General assumptions

1. All patients at the same stage of cancer are similar to each other and 
hence, there is no case mix difference between them

2. Cost for recurring patients is distributed uniformly over years from 2nd 
year onwards

3. Growth rate for both colon and rectal cancer is the same

4. Impact of intervention is same for both colon and rectal cancer patients

5. Distribution of activity is same over the years for both colon and rectal 
cancer patients

6.  Lifetime cost for patients diagnosed via elective and screening routes 
are the same 

7. Lifetime cost for patients diagnosed via emergency route is 26% is higher 
than the cost of treating the electing patient. We have used this to 
compute the cost for treating patients diagnosed via the emergency route. 
The source is Tappenden et al. (2004)

8  Lifetime cost from 2013 has been updated using annual inflation rate to 

Do Nothing Scenario

Activity

1. We have used activity figures, incidence only, for 2013 by stage and 
route to diagnosis from the Cancer registry database as the starting point. 
For forecasting activity, we have assumed it will grow uniformly by 2%. 
CCGs can enter their own rate of increase if required.

2. We have used aggregated activity for colon and rectal cancer as both 
have similar growth rate, similar activity distribution over the years, i.e. 
majority of activity been done in year 1 etc. and both will experience the 
same impact of intervention

3. Unstaged patients are distributed in all stages using weights derived 
from CCG's current share by stage and route to diagnosis

4. We have not included existing patients with CRC in this analysis, as 
impact of intervention will be on new cases only

5. We have used three sources to estimate how costs are spread out over 
time, as no one source is fully suitable for use in this model. The sources 
are M. Laudicella (2016), York (2008), CRUK/Incisive (2014).

Do S

Activ

1. Th     
some          
or ele  

2. Th             
of ca            
(C1 "
done

3. We              
how        

4. We             
only           
elect   

Cost
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B2. ROI user variables 

This worksheet permits the user to change the main variables for the ROI analysis, 
based on local insight or data including:  

Choosing whether to model a screening-increase or elective referral-increase 
intervention. 

Annual recurring cost of the behavioural intervention—for example, the cost of a GP 
training programme or a mailing to the eligible population for screening. (See B4 for an 
estimate of the costs for the five screening interventions profiled in the report.) Section 
2.3.3 in the accompanying report describes the potential benefits of screening 
interventions and sign posts to the relevant papers for more detail. For elective referral 
interventions we do not have information on effectiveness, so the user needs to input 
local assumptions on the potential increase in colonoscopies. 

Assumptions for the impact of an intervention, which may be viewed one at a time. 

• for screening interventions, the percentage point increase in screening uptake 
(screening uptake defined as the percent of the population eligible for screening that 
completes the screening kit) 

• for elective referral interventions, the percent increase in diagnostic assessments 
(for example, colonoscopies) 

 

  

B2. Select ROI user variables

1. Please select type of behavioural intervention to be evaluated
Screening (e.g., endorsement letters from GPs to patients to encourage 
uptake of screening)
Elective referrals (e.g., GP training to improve detection of cancer that 
increases the number of elective referrals for diagnostic assessments; could 
also be an increase in diagnostic capacity)
Enter your selection here -> 2

Elective

2. Set an assumption of the annual recurring cost of behavioural intervention
For example the cost of a GP training programme or the cost of mailing out 
leaflets to the eligible population for screening. See the model inputs 
worksheet for an estimate of what this might cost for the five screening 
interventions profiled in the report

0

3. Set assumptions for the impact of the intervention (your choice highlighted in pink)

Screening uptake Elective referrals for diagnostic assessment
Variable Value Variable Value
Percentage point increase in screening uptake (see sheet "B4" section 1 for 
detail on the types of interventions available and potential impact to uptake)

12% % Increase in diagnostic assessments (e.g., colonoscopies) 10%

Current screening uptake, percentage 59.74% Current # of diagnostic assessments in your CCG (NHS England annual elective 
colonoscopy data (2015) used as proxy for diagnostic assessment)

5664

New screening uptake 71.74% New # of diagnostic assessments 6230
Current screening uptake, number of patients (Public Health England, ONS) 31,775 Additional diagnostic assessments 566
Eligible population for screening, number of patients (Public Health England, 
ONS)

53,190 Cost of a diagnostic assessment (e.g., colonoscopy; based on CRUK/Incisive 
costs)

£550

New # of patients screened 6,383 Total cost for diagnostic assessment (assume costs of other diagnostics related 
activities like CT scans are included here)

£311,520

Unit cost of screening 2.00 Current annual number of CRC patients found via elective route 238
Total cost of screening £12,766 CRC patients found via the elective route as a percent of total diagnostic 

assessments
4.2%

Percent of screened patients who go for a diagnostic assessment (i.e. 
colonoscopy)

5.0% Assumption: % of diagnostic assessments that result in a positive cancer 
diagnosis (either (i) above or 5% if (i) > 5% or 1% if (i) < 1%

4.2%

New # of patients screened who go for a diagnostic assessment 319 Number of CRC cases found after intervention 261.80
Cost of a diagnostic assessment (e.g., colonoscopy; based on CRUK/Incisive 
costs)

£550 Additional cases found 23.80

Total cost for diagnostic assessment £175,526 Total annual cost for diagnostic assessment and behavioural 
intervention

£311,520

Total cost for diagnostic assessment  and additional screening £188,292
% referred to diagnostics who are diagnosed with cancer 5.0%

Additional cases found 15.96
Total annual cost for diagnostic assessment, additional screening, 
and behavioural intervention

£188,292

4. Go to tool outputs by clicking here:

Back to Introduction

(B3) Tool outputs

Yellow for user inputs

Blue: optional variables the user can change if desired (see sheet B4 
to change variables)
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Tool outputs 

 

 
 

The Tool outputs tab summarises the impact of the intervention on costs and 
outcomes for the CCG. It contains output metrics and graphs, which are described in 
the tool itself. The user can choose to model costs with or without the cost of 
chemotherapy, which is considered a “system cost” as it is currently paid for by 
Specialised Commissioning. Cost difference and life years gained are shown both 
discounted and undiscounted. Last, the user can also run the selected intervention from 
B3 on all CCGs to calculate the average annual cost of implementing the intervention in 
England. Section 3.2 of the report presents an illustration of the outputs of the model 
and how to interpret them. 

B3. Tool outputs

Change CCG 1

Undiscounted Discounted Undiscounted Discounted Undiscounted Discounted

3 84,991 60,252 109 94 780 641 £ 46 m

13417 yrs

Cost of do something minus cost of do Breakeven year

£0

£500,000

£1,000,000

£1,500,000

£2,000,000

£2,500,000

£3,000,000

2016 2017 2018 2019 2020 2021 2022 2023 2024 2025

O
ve

ra
ll 

co
st

Time

6a. Cost of CRC diagnosis, treatment, and follow-up each yearDo nothing Do something

£1.05 m NA

£149,835 £150,622
£140,545

£82,596
£89,072 £88,877 £87,622 £87,260 £84,991 £84,991

£0

£20,000

£40,000

£60,000

£80,000

£100,000

£120,000

£140,000

£160,000

2016 2017 2018 2019 2020 2021 2022 2023 2024 2025

Time

6b. Difference in CRC costs between the do something and do nothing scenario

18%

18%

20%

22%

22%

22%

32%

32%

31%

28%

28%

27%

TODAY

DO NOTHING IN YEAR 
10

DO SOMETHING IN 
YEAR 10

Today Do nothing in year 10 Do something in year 10
Stage 1 52 62 71
Stage 2 64 77 76
Stage 3 94 113 109
Stage 4 81 97 94

5a. Percent of CRC patients by stage at time of diagnosisStage 1 Stage 2 Stage 3 Stage 4

27%

27%

27%

66%

66%

63%

7%

7%

10%

TODAY

DO NOTHING IN YEAR 
10

DO SOMETHING IN 
YEAR 10

Today Do nothing in year 10 Do something in year 10
Emergency 79 94 92
Elective 192 229 221
Screening 21 25 35

5b. Percent of CRC patients by route to diagnosis Emergency Elective Screening

CCG spend (excludes cost of 
Chemotherapy) System spend

Back to Introduction Run intervention for all CCG's(B2) Change ROI tool variables

1. Reduction in yearly stage 4 cancers in 
year 10 compared to "do nothing"

2. Year 10 cost difference compared to 
"do nothing", £

3. Life years gained for patients in year 
10 compared to "do nothing". Based on 
the life expectancy at the age of 50 for 
patients with CRC by stage at time of 
diagnosis. See "C4. Life Years" for 
detailed methodology.

4. Cost per life year gained (£) (year 10 
cost difference divided by life years 
gained), £

Calculate for all CCGs

Total annual difference in CRC costs 
between the do something and do 
nothing scenario for all CCGs

Total life years gained for patients in 
year 10 compared to "do nothing" for all 
CCGs

13417 yrs

£ 46 m
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Optional variables 

 
 
The Optional variables worksheet contains all other input variables and their default 
values. Users can change the values of these input variables as required in order to 
change the output of the tool. There are five key sets of input variables which a user can 
change: 

Impact of intervention. These variables are used on B2 to help calculate the impact of 
the intervention being evaluated. Included here is a table from the literature which 
compares the percentage point change in the screening uptake rate when there is an 
intervention and when there is not (for five interventions).  

CRC change in incidence. In this section, the user can change the annual growth rate 
for CRC patients. A default value of 2% year-on-year growth has been used.  

1. Impact of intervention variables
Percent of screened patients who go 
for a diagnostic assessment (i.e. 
colonoscopy)

5.0% Estimate drawn from DH, Impact of earlier diagnosis, 2011, p34

% referred to diagnostics who are 
diagnosed with cancer

5.0% Estimate drawn from DH, Impact of earlier diagnosis, 2011, p34 (implied based on 0.25% assumption of FOBT test takers having cancer

Cost of a diagnostic assessment (e.g., 
colonoscopy)

£550 CRUK / Incisive - averaged from different stages and rounded; includes CT scan

Unit cost of screening £2 Ranges provided in 2015 FIT review summary from the Bowel Cancer Screening Programme

Type Intervention 
Name

Percentage point change in the screening 
uptake rate (i.e. the number of people 
returning FOBT tests) with the intervention 
compared to without the intervention

Unit Number of units Unit Cost 
(£)

Total cost 
(£)

Source for 
further 

informatio
n

Screening GP letter endo  5.6% Letters 14398.9274 £3 43,197 Hewitson, P., Ward, A., Heneghan, C., Halloran, S                               
Screening Enhanced leaf    5.9% Leaflets 14398.9274 £4 57,596 Hewitson, P., Ward, A., Heneghan, C., Halloran, S                               
Screening GP letter and e  11.8% Letters an  14398.9274 £1 14,399 Hewitson, P., Ward, A., Heneghan, C., Halloran, S                               
Screening Kit enhanceme    6.1% Kits 14398.9274 £8 115,191 White, B., Power, E., Ciurej. M, et al,Piloting the Im                          
Screening Face to face h  4.7% Leaflets 14398.9274 £10 143,989 Shankleman, J., Massat, N., Khagram, L., Ariyanay                                           

2. YoY % change in incidence 3. Average time spent in stage (Tappenden et al. (2004). Colorectal cancer screening options a             

Stage 1 Stage 2 Stage 3 Stage 4 Stage 1 Stage 2 Stage 3 Stage 4
2% 2% 2% 2% Years 2.0 1.0 0.5 0.3

4a. Recurrence rate for Colon (CRUK / Incisive health 2014) 4b. Recurrence rate for Rectal (CRUK / Incisive health 2014)

Stage 1 Stage 2 Stage 3 Stage 4 Stage 1 Stage 2 Stage 3 Stage 4
10% 20% 34% 0% 3% 16% 28% 0%

5. Distribution of costs over time (totals 100). Three sources to estimate how costs are spread out over time, as no one source is fully suitable for use in this model. The sources are M. Laudic      
Stage 1

Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Year 7 Year 8 Year 9 Year 10

Emergency 90% 2% 2% 2% 1% 3% 0% 0% 0% 0%
Elective 90% 2% 2% 2% 1% 3% 0% 0% 0% 0%
Screening 90% 2% 2% 2% 1% 3% 0% 0% 0% 0%

Stage 2
Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Year 7 Year 8 Year 9 Year 10

Emergency 90% 2% 2% 2% 1% 3% 0% 0% 0% 0%
Elective 90% 2% 2% 2% 1% 3% 0% 0% 0% 0%
Screening 90% 2% 2% 2% 1% 3% 0% 0% 0% 0%

Stage 3
Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Year 7 Year 8 Year 9 Year 10

Emergency 89% 3% 2% 2% 0% 4% 0% 0% 0% 0%
Elective 89% 3% 2% 2% 0% 4% 0% 0% 0% 0%
Screening 89% 3% 2% 2% 0% 4% 0% 0% 0% 0%

Stage 4
Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Year 7 Year 8 Year 9 Year 10

Emergency 89% 3% 2% 2% 0% 4% 0% 0% 0% 0%
Elective 89% 3% 2% 2% 0% 4% 0% 0% 0% 0%
Screening 89% 3% 2% 2% 0% 4% 0% 0% 0% 0%

Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Year 7 Year 8 Year 9 Year 10
Inflation rate 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
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Average time spent in stage. This section contains values for the average number of 
years which a patient spends in a stage before moving to the next stage. Default values 
based on existing research have been populated in the tool. 

Recurrence rate for colon and rectal cancers: this is the estimated proportion of 
patients diagnosed at this stage who will suffer a recurrence of cancer. Recurrence is 
assumed to occur at stage 4 of cancer. 

Patient cost/activity profile. This section contains a distribution of activity and costs 
for CRC patients by stage at and route to diagnosis. These distributions are then used 
to convert the lifetime cost of treating a CRC patient into the annual cost. Default values 
of these distributions have been calculated by triangulating values from three existing 
research papers. The inflation rate table allows the user to forecast the change in costs 
over the life of the analysis (set to zero as default).
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C1-C4: tool workings 

These worksheets allow the user to investigate the workings of the tool. They are meant 
for users familiar with Excel and will not be described in detail in this user guide. Briefly, 
the worksheets are: 
 
• (C1) Impact of intervention calculates how an intervention leads to a change in 

CRC diagnoses over time 

• (C2) Lifetime cost adjustment calculates the total cost of a CRC diagnosis, split by 
stage and route 

• (C3) Overall cost shows the annual cost calculations that feed into the output charts 
on B3 

• (C4) Life years shows how the assumptions for costs per life year are calculated 
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