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Supplementary Appendix 

A1 Supplementary Methods 

A1·1 Health care utilization 

Colorectal cancer (CRC) healthcare resources included were: primary healthcare, outpatient care, accident and 

emergency (A&E) care, hospital care (Table A1), and medications. The methodology employed to evaluate 

CRC-related healthcare resource use was dependent on the data source. Aggregate activity and costing data 

were derived from global and national sources including World Health Organization (WHO), the Organization 

for Economic Co-operation and Development (OECD), the Statistical Office of the European Communities 

(Eurostat), national ministries of health, and national statistics institutes. Where no national reports were 

available, department heads at health institutes were contacted by email. Data were also accessed from peer-

reviewed published studies or national reports from governmental/professional bodies.  
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Country Primary 

care 

Outpatient 

care 

A&E 

care 

Hospital 

care 

SACT 

Austria B1–3 B1,2,4 B1,2,5 A+1,6,7 A+8 

Belgium B1,2,9 B1,2,4 B1,2,10 A+1,6,7 A+8 

Bulgaria B1,2,11 B1,2,4 B1,2,12 A+1,6,7 A+8 

Croatia B13 B1,2,4 C1,2 A+1,6,7 A+8 

Cyprus B1,2,14 A15 B1,2,16 A+1,6,7 C17 

Czech Rep. B1,2,18 A19 B1,2,10 A+1,6,7 A+8 

Denmark B1,2,20 A+21 A+22 A+1,6,7 C23 

Estonia B1,2,24 A25 B24,26 C1,6 A+8 

Finland B1,2,27 A28 B1,2,29 A+1,6,7 A+8 

France B1,2,30 B1,2,4 B1,2,10 A+1,6,7 A+8 

Germany B1,2,31 A32 B1,2,10 A+1,6,7 A+8 

Greece B1,2,33 B1,2,4 B1,2,10 A+1,6,7 A+8 

Hungary B1,2,34 B1,2,4 B1,2,35 A+1,6,7 A+8 

Iceland B1,2,36 A37 B1,2,38 A+1,6,7 C23 

Ireland B1,2,39 B1,2,4 B1,2,10 A+1,6,7 A+8 

Italy B1,2,40 B1,2,4 B1,2,40 A+1,6,7 A+8 

Latvia A+41 A+41 B1,2,42 A+1,6,7 A+8 

Lithuania B1,2,43 B1,2,4 C1,2 A+1,6,7 A+8 

Luxembourg B1,2,44 B1,2,4 C1,2 A+1,6,7 A+8 

Malta B1,2,45 B1,2,45 B1,2,45 A+1,6,7 C46 

Netherlands B1,2,47 A+48 B1,2,10 A+1,6,7 C23 

Norway B1,2,49 A50 B1,2,49 A+1,6,7 A+8 

Poland B1,2,51 B1,2,4 B1,2,10 A+1,6,7 A+8 

Portugal B1,2,52 B1,2,4 B1,2,10 A+1,6,7 A+8 

Romania B1,2,53 B1,2,4 C1,2 A+1,6,7 A+8 

Serbia B54 B1,2,4 C1,2 A+1,6,7 A+8 

Slovakia B1,2,55 A1,2,56 B1,2,55 A+1,6,7 A+8 

Slovenia B1,2,57 A58 B1,2,59 A+1,6,7 A+8 

Spain B1,2,60 A61 B1,2,10 A+1,6,7 A+8 

Sweden B1,2,62 A63 B1,2,64 A+1,6,7 A+8 

Switzerland B1,2,65 B1,2,4 B1,2,10 A+1,6,7 A+8 

Turkey B66 B1,2,4 B67 A+1,6,7 A+8 

UK B1,2,68 A+69 B1,2,70 A+1,6,7 A+8 

Table A1 Sources employed to obtain healthcare resource use, by category and country. 

SACT – systemic anti-cancer therapy 

Numbers refer to supplementary reference numbers 

Data are ranked into the following domains. 

A+. National CRC data: CRC-specific healthcare data are obtained for that country’s population; 

A. National cancer-specific data: Cancer-specific healthcare data are obtained for that country’s population; 

B. National data but not CRC-specific: All-cause healthcare resource use data are obtained, but not specifically 

related to CRC. CRC-specific resource use was determined by multiplying all-cause national data by the 

percentage of ambulatory visits due to CRC as a proportion of total ambulatory visits, if available. If CRC-related 

ambulatory information was  not available, the percentage of hospital discharges due to CRC was used as a 

proportion of all discharges, in order to assign that country’s healthcare utilisation;  
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C. No national data: the country’s activity data are obtained for all diseases from similar countries and that data 

are assigned as CRC data for the particular country, using the approach defined in (B). 

A1·1·1 Primary care 

Primary care contacts include the number of GP consultations. Country-specific total visits to primary care due to 

all conditions were obtained for all countries  (Supplementary references), except for Czech Republic, Denmark, 

Estonia, Luxembourg, Malta, and Slovakia, where the total healthcare expenditure on GP visits for all conditions 

were obtained.1-3,9,11,13,14,18,20,24,27,30,31,33,34,36,39,40,41,43-45,47,49,51-55,57,60,62,65,66,68 To the total number of primary care 

visits or costs, we applied the percentage of primary care that was ascribed to CRC, using the discharge proportion 

of CRC from the ‘all diseases’ discharge total.1 

The exact healthcare expenditure for the number of GP and outpatient visits for CRC was given for Latvia.41 

A1·1·2 Outpatient care 

Outpatient care activities included specialist consultations and treatments taking place in outpatient wards, clinics, 

or patients’ homes. Country-specific overall visits to outpatient care due to all conditions were obtained for most 

(n=23) countries.1,2,4 Total expenditure on outpatient activity was available for Germany and Netherlands.32,48 To 

the total number of outpatient care visits or costs, we applied the percentage of care that was ascribed to CRC, 

using the discharge proportion of CRC from the ‘all diseases’ discharge total.1 In the case of Cyprus, Czech 

Republic, Estonia, Finland, Iceland, Norway, Slovakia, Slovenia, Spain, and Sweden, the number of outpatient 

visits to an oncologist were captured and the prevalence rate of CRC amongst all cancers was used to calculate 

CRC outpatient visits.15,19,25,28,37,41,45,50,56,58,61,63 For Denmark and the UK, CRC outpatient visits were directly 

stated.21,69 

A1·1·3 Accident and Emergency care 

Emergency care consisted of all CRC-related hospital emergency visits. Country-specific overall visits to A&E 

due to all diseases were obtained for 32 countries.1,2,5,10,12,16,24,26,29,35,38,40,42,45,49,55,59,64,67,70 To the total number of 

A&E visits, we applied the percentage of A&E care that was ascribed to CRC, using the discharge proportion of 

CRC from all diseases discharge total.1 Denmark was the notable exception, where the number of A&E visits for 

CRC were directly reported.22 

In 5 countries (Croatia, Lithuania, Luxembourg, Romania, and Serbia), attendance figures could not be obtained 

and A&E rates had to be derived from similar countries. Therefore, for 1) Croatia and Serbia, we used estimates 

from Slovenia;59 2) Lithuania, we used estimates from Estonia;26 3) Luxembourg, we used estimates from 

Belgium;10 4) Romania, we used estimates from Bulgaria.12 For all of the A&E visits to each country, we applied 

the percentage of care that was attributable to CRC. 

A1·1·4 Hospital care 

With the exception of Estonia, national data were available on CRC-related days in hospital and day-cases. For 

all countries, this information was obtained from Eurostat.1,6,7 For Estonia, age- and gender-standardised rates of 

hospital bed-days and day cases due to CRC in Latvia were applied to Estonian population estimates in 2015.2 

A1·2 Healthcare unit costs 
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For all countries, health care resource use was evaluated using country-specific unit costs (Table A2).  

A1·2·1 Primary care costs 

All costs for GP visits in 30 countries were stated directly; 20,24,41,75,79,83,84,86,90,92,94,98,100,104,106,107,110,112,114-

116,119,122,126,128,132,135,138,141,143 Denmark, Estonia, and Malta were exceptions;20,24,45 here the total healthcare 

expenditure for primary care was listed and we applied the percentage of primary care that was ascribed to CRC, 

using the discharge proportion of CRC from all diseases discharge total. 

A1·2·2 Outpatient care costs 

All costs for outpatient visits in most (n=29) countries were stated directly.41,48,76,80,83,85,87,90,91,101,105,108,110,113-

115,120,123,127,128,133,136,139,142,143 Oncology budgets for outpatient care ,were available for all countries except - 

Estonia, Finland, Germany, and Iceland, and the prevalence rate of CRC amongst all cancers was used to calculate 

CRC outpatient care costs. 24,32,37  For Slovakia, the total healthcare expenditure for outpatient care was listed and 

we applied the percentage of outpatient care that was ascribed to CRC, using the discharge proportion of CRC 

from all diseases discharge total 1,71.  

A1·2·3 Accident & Emergency care costs 

All costs for A&E visits in 30 countries were stated directly; Bulgaria, the Czech Republic, and Romania were 

exceptions: here similar countries costs were used.77,81,84,88,91,93,96,102,108,110,111,117,124,126,129,130,133,140,141,144 For 

Estonia, the total healthcare expenditure for A&E care was listed, and we applied the percentage of A&E care that 

was ascribed to CRC, using the discharge proportion of CRC from all diseases discharge total.1,24 The exact 

healthcare expenditure per A&E visit was acquired for Hungary and Iceland.72,73 

A1·2·4 Hospital care costs 

For 31 countries, their hospital care costs were directly stated;7,17,41,78,82,89,91,97,99,103,105,109,110,111, 

113,118,121,125,128,131,134,137,139,141,145 Two countries listed their oncology budgets for hospital cancer care - Estonia and 

Iceland – their prevalence rate of CRC amongst all cancers was used to calculate CRC outpatient care costs. 24,37 

All costs were expressed in local currency units and inflated/deflated to 2015 employing, harmonised indices of 

consumer prices to balance inflation for hospital services in the euro area, the EU, the European Economic Area 

and for other countries, including accession and candidate countries.74 

A1·3 Medication expenditure 

Medication expenditure consisted of the sum of sales of chemotherapy and targeted therapy for CRC, identified 

by country of sale; these data were obtained from the IQVIA oncology database.8 For Denmark, Iceland, and the 

Netherlands, total expenditure on medications was obtained from the OECD, for Cyprus total expenditure on 

medications was obtained from Eurostat and for Malta total expenditure on medication was obtained from a 

government report.17,23,46 The proportions of chemotherapy and targeted therapy for CRC medications were 

applied as follows: 

1) Greek estimates were used for Cyprus; 
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2) German estimates were used for Denmark and the Netherlands; 

3) Swedish estimates were used for Iceland; 

4) Italian estimates were used for Malta. 
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Country Primary 

care 

Outpatient 

care 

A&E 

care 

Hospital 

care 

SACT 

Austria B75 A76 B77 A+78 A+8 

Belgium B79 A80 B81 A82 A+8 

Bulgaria B83 B83 E C7,17 A+8 

Croatia B84 B85 B84 C7,17 A+8 

Cyprus B86 A87 B88 A89 C17 

Czech Rep. B90 B90 E C7,17 A+8 

Denmark C20 A91 A91 A91 C23 

Estonia C24 B24 C24 B24 A+8 

Finland B92 A37 B93 A37 A+8 

France B94 A95 B96 A97 A+8 

Germany B98 A32 B77 A99 A+8 

Greece B100 B101 B102 A+103 A+8 

Hungary B104 A+105 B72 A+105 A+8 

Iceland B106 A37 B73 A37 C23 

Ireland B107 A+108 A+108 A109 A+8 

Italy A110 A110 A110 A110 A+8 

Latvia A+41 A+41 B111 A+41 A+8 

Lithuania B112 A113 B77 A113 A+8 

Luxembourg B114 A114 B77 C7,17 A+8 

Malta C45 D115 B111 B111 C46 

Netherlands B116 A+48 A+117 A+118 C23 

Norway B119 B120 B93 A+121 A+8 

Poland B122 A123 B124 A+125 A+8 

Portugal B126 A127 B126 C7,17 A+8 

Romania D115 D115 E C7,17 A+8 

Serbia B128 B128 B129 B128 A+8 

Slovakia D115 B71 B130 C7,17 A+8 

Slovenia D115 D115 B111 A+131 A+8 

Spain B132 A133 A133 A134 A+8 

Sweden B135 A136 B93 A+137 A+8 

Switzerland B138 A+139 C1,2,140 A+139 A+8 

Turkey B141 B142 B141 B141 A+8 

UK A+143 A+143 A+144 B145 A+8 

Table A2 Sources used to obtain healthcare unit costs, by category and country. 

SACT – systemtic anti-cancer therapy 

Numbers refer to supplementary references 

For all countries, health care resource use is determined using country-specific unit costs. 

Dependant on the availability of data, sources are qualified in order of priority: 

A+. CRC-specific expenditure data. 

A. Cancer-specific expenditure data. 

B. Directly obtained from sources such as national fee schedules, national reports, published studies, etc;   

C. Acquired from national expenditure figures (e.g. primary care, outpatient care, emergency care, hospital 

care), using the respective total activity levels. For example, cost per hospital day is estimated by dividing the 

total hospital expenditure by the total number of hospital days;  
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D. Estimates derived costs and prices used in the WHO-CHOICE  (CHOosing Interventions that are Cost-

Effective) analysis;  

E. Derived from the predictions of linear regression analyses of the unit costs of countries with available data. 
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A1·4 Non-health care utilisation 

A1·4·1 Prevalence 

Prevalence figures were used to calculate informal care and morbidity losses. Country-specific data for total 

prevalence of cancer and CRC were obtained for Bulgaria (2011, prevalence population extrapolated to 2015), 

Czech Republic (2015), Denmark (2015), Finland (2015), France (2008, prevalence population extrapolated to 

2015) Italy (2015) Iceland (2015), Ireland (2015), Latvia (2015), Norway (2015), Slovenia (2014, prevalence 

population extrapolated to 2015), Sweden (2015), and Switzerland (2015).146–154 German 10-year prevalence 

figures for 2013-2014 were obtained and extrapolated to actual prevalence for the German population in 2015, 

using estimates for England  on the basis of similar socio-economic development between the Germany and UK. 

155,156 The actual prevalence in England (2015) was extrapolated to cover all of the UK population.156 For the 

remaining 21 countries, 5-year prevalence estimates at the end of 2012 from IARC were used and extrapolated to 

actual prevalence for each country as follows:157 

1) German estimates were used for Austria and Luxembourg; 

2) Bulgarian estimates were used for Romania and Turkey; 

3) Czech estimates were used for Hungary, Poland, and Slovakia; 

3) Danish estimates were used for Belgium and the Netherlands; 

4) Italian estimates were used for Cyprus, Greece, Malta, Portugal, and Spain; 

4) Slovenian estimates were used for Croatia and Serbia; 

5) Latvian estimates were used for Estonia and Lithuania. 

A1·4·2 Survival 

Country-specific age-standardised five-year net survival estimates for CRC patients were obtained based on data 

from  the CONCORD  programme.158 Cyprus, Greece, Hungary, Luxembourg, Serbia and Turkey did not have 

CRC survival estimates published, so estimates from similar countries were used as follows: 

 

1) Bulgarian estimates were used for Turkey; 

2) Croatian estimates were used for Serbia 

3) Czech Republic estimates were used for Hungary;  

4) German estimates were used for Luxembourg; 

5) Italian estimates were used for Greece and Cyprus. 

A1·4·3 Mathematical proofs for permanent earnings lost using conditional probability of survival : 

Annuity formula assumes stream of payments from next year  
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Where:  a = present value of an annuity 

PV = Present Value (€) 

X = Annual earnings lost (€) 

i = discount rate (%) 

n = years lost 

φ = conditional probability of survival 

δ = conditional probability of not surviving 

A1·4·4 High Resolution Hospital Care Data 

Data were ranked (in order from highest to lowest per country) for: CRC hospital care costs as a proportion of 

CRC healthcare expenditure; CRC pharmaceutical costs as a proportion of CRC healthcare expenditure; CRC 

healthcare costs as a proportion of total healthcare expenditure; CRC 5-year net survival, number of oncologists, 

number of computer tomography (CT) scans performed, number of CT scanners, numbers of radiotherapy 

equipment, number of radiologists, and number of surgical oncologists (personal communication, Nancy 

Anderson, European Society of Surgical Oncology).158–162 

A1·4·5 Informal care  

We were cautious in our selection of the numbers of patients who would potentially receive informal care, either 

those severely limited in daily activities, or those who were terminally ill. Prevalence figures for all cancer 

patients were calculated as detailed above and employed, along with data from Survey of Health, Ageing and 

Retirement in Europe (SHARE) to evaluate the informal care needs of CRC patients (Table A3).163 Therefore, 
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we estimated the hours of informal care provided due to CRC using Wave 6 of the SHARE survey, which 

collected data on more than 60,000 individuals’ resident in 17 European countries in 2015 (Austria, Belgium, 

Croatia, Czech Republic, Denmark, Estonia, France, Germany, Greece, Italy, Luxembourg, Poland, Portugal, 

Spain, Sweden, Switzerland and Slovenia). To obtain estimates for the 16 countries who were not in SHARE, 

data were combined from similar countries that were in SHARE. Therefore, for: 1) Bulgaria, Hungary, Latvia, 

Lithuania, Romania, Serbia, Slovakia, and Turkey, data were pooled from the Czech Republic, Estonia, 

Slovenia and Poland; 2) For Finland, Iceland and Norway data were pooled from Denmark and Sweden; 3) for 

Cyprus and Malta, data were pooled from Greece, Italy, Portugal and Spain and 4) for Luxembourg, Ireland and 

the UK, data were pooled from Austria, Belgium, France, Germany and the Netherlands.  

A1·4·5·1 Informal care for patients severely limited in daily activities due to CRC 

Hours of informal care for severely limited cancer patients were estimated by multiplying number of cancer cases, 

by the probability of being severely limited by cancer, by the probability of receiving care with cancer, by the 

fraction of CRC patients amongst all cancer patients. 

1) Prevalence of cancer in the population was calculated as detailed in section 1·4·1.  

2) Probability of being severely limited in daily activities due to cancer. 

SHARE data were used to undertake logistic regressions, calibrating for the presence of cancer, presence of other 

health conditions and country of residence, to determine country-specific estimates of the probability of being 

severely limited in daily activities due to cancer.  

3) Probability of receiving informal care due to cancer. 

SHARE data were used to perform two logistic regressions (one for internal household caregiving and one for 

external household caregiving), to assess the probability that cancer patients received informal care, after 

calibrating for the presence of cancer, presence of other health conditions, and country of residence. 

4) Hours of informal care received due to cancer. 

SHARE data were used to perform an ordered logistic regression (OLR) to evaluate the amount of informal care 

time from caregivers (approximately per day, per week, per month or less often) that cancer patients received, 

after calibrating for the presence of cancer, limitations in daily living, presence of other health conditions, and 

country of residence. Using information from SHARE, data from the OLR was converted into unpaid care hours 

(either daily, weekly, monthly or annually) that patients with cancer received. Informal care hours were then 

transformed to CRC-specific care hours by multiplying by CRC prevalence rate amongst all cancers. 
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Calculations from Stataa based on SHARE Wave 6 data 
 

Hours of care provided, based on CRC prevalence and probability of CRC patient receiving care 

Severely Limited 
 

Hours Marginal 

effects 

Hours Country Total cases 

of cancer 

Probability of 

limited by 

cancer 

Probability 

of receiving 

care 

CRC 

proportion 

of cancer 

Severely 

Limited 

(hrs) 

CRC 

deaths 

(2015) 

Terminally 

Ill (hrs) 

Total  

Informal Care 

(hrs) 

Hrs  

provided by 

under 65s 

Caregiver 1 daily 1840 0.061922 113.94 Austria 388,376 0.0760 0.0366 0.1223 52,424 2,062 1,968,155 2,020,580 1,503,807 
 

weekly 368 0.030672 11.29 Belgium 508,880 0.0971 0.0486 0.1325 126,091 2,874 2,743,200 2,869,291 2,135,457 
 

monthly 96 -0.008441 -0.81 Bulgaria 264,739 0.1002 0.0489 0.1544 79,462 2,512 2,397,675 2,477,138 1,843,599 
 

annually 8 -0.084153 -0.67 Croatia 201,408 0.1521 0.0645 0.1490 116,699 2,063 1,969,110 2,085,809 1,552,354 
 

Total 
  

123.74 Cyprus 40,374 0.1119 0.0401 0.1223 8,778 115 109,766 118,544 88,226 

Care giver 2 daily 1840 0.046148 84.91 Czech Rep. 387,367 0.0968 0.0472 0.1395 97,802 3,592 3,428,523 3,526,325 2,624,452 
 

weekly 368 0.041146 15.14 Denmark 299,108 0.0988 0.0411 0.1356 65,296 1,836 1,752,441 1,817,737 1,352,843 
 

monthly 96 -0.009895 -0.95 Estonia 49,681 0.0823 0.0467 0.1227 9,272 473 451,473 460,745 342,908 
 

annually 8 -0.077399 -0.62 Finland 259,102 0.1070 0.0442 0.1022 49,609 1,213 1,157,795 1,207,403 898,604 
 

Total 
  

98.48 France 2,982,000 0.1095 0.0450 0.1190 692,952 17,700 16,894,447 17,587,399 13,089,343 

Caregiver 3 daily 1840 0.066247 121.89 Germany 3,677,028 0.1297 0.0591 0.1321 1,476,435 25,466 24,307,005 25,783,440 19,189,211 
 

weekly 368 0.082579 30.39 Greece 517,569 0.1187 0.0302 0.1078 79,154 2,805 2,677,340 2,756,495 2,051,509 
 

monthly 96 -0.004146 -0.40 Hungary 362,272 0.1002 0.0489 0.1762 124,134 5,008 4,780,079 4,904,212 3,649,938 
 

annually 8 -0.14468 -1.16 Iceland 13,799 0.1070 0.0442 0.1032 2,669 69 65,860 68,529 51,002 
 

Total 
  

150.73 Ireland 167,715 0.1031 0.0473 0.1222 39,626 1,013 966,897 1,006,523 749,100 
 

Grand Total 
 

396.36 Italy 3,000,000 0.1019 0.0370 0.1380 618,745 18,979 18,115,238 18,733,984 13,942,684 

    Country Total cases 

of cancer 

Probability of 

being limited 

by cancer 

Probability 

of  receiving 

care 

CRC 

proportion 

of cancer 

Severely 

limited 

(hrs) 

CRC 

deaths 

(2015) 

Terminally 

ill  (hrs) 

Total informal 

care 

Hrs provided 

By under 65s 

Terminally Ill 
    

Latvia 75,042 0.1002 0.0489 0.1086 15,841 703 671,005 686,847 511,183 

Help Time Hours Marginal 

effects 

Hours 
 

Lithuania 110,376 0.1002 0.0489 0.1037 22,259 979 934,444 956,703 712,022 



 

Page | 12 

 

Under a month 153.34 0.08765 13.44 
 

Luxembourg 25,494 0.1348 0.0619 0.1273 10,736 115 109,766 120,503 89,684 

1 to 3 months 306.67 0.15139 46.43 
 

Malta 20,466 0.1119 0.0401 0.1450 5,277 122 116,448 121,724 90,593 

3 to 6 months 690.01 0.19721 136.08 
 

Netherlands 765,349 0.1031 0.0473 0.1508 223,188 5,176 4,940,433 5,163,621 3,843,002 

6 to 11 months 1303.36 0.18725 244.05 
 

Norway 250,832 0.1070 0.0442 0.1409 66,231 1,595 1,522,409 1,588,640 1,182,338 

1 year 1840 0.37649 692.75 
 

Poland 1,397,014 0.0736 0.0347 0.1275 180,501 12,163 11,609,444 11,789,945 8,774,614 

Total 
  

1132.75 
 

Portugal 494,537 0.1417 0.0595 0.1461 241,381 3,847 3,671,917 3,913,298 2,912,455 
     

Romania 730,407 0.1002 0.0489 0.1355 192,381 6,123 5,844,333 6,036,714 4,492,798 

Probability of providing unpaid care  
  

Serbia 339,122 0.0878 0.0468 0.1413 78,038 2,594 2,475,943 2,553,981 1,900,789 

to terminally ill cancer patient = 
 

84% 
 

Slovakia 199,278 0.1002 0.0489 0.1672 64,777 2,036 1,943,339 2,008,115 1,494,531 

Probability of receiving unpaid care 
  

Slovenia 98,331 0.0965 0.0516 0.1376 26,683 784 748,319 775,002 576,792 

if patient has CRC = 
  

74% 
 

Spain 2,214,111 0.0852 0.0338 0.1053 265,841 15,380 14,680,034 14,945,874 11,123,400 

     
Sweden 495,420 0.1152 0.0473 0.1236 132,083 2,782 2,655,387 2,787,470 2,074,562 

     
Switzerland 316,500 0.0691 0.0321 0.1166 32,444 1,794 1,712,352 1,744,796 1,298,557 

     
Turkey 3,703,530 0.0878 0.0468 0.0837 504,980 6,967 6,649,922 7,154,902 5,325,004 

     
UK 2,128,923 0.1031 0.0473 0.1258 517,813 16,423 15,675,565 16,193,379 12,051,850 

Table A3 Data used to calculate CRC informal care hours in 2015 for 33 European countries. 

 a- Stata software v·14·2 (StataCorp, College Station, TX, USA); b - Probability of being limited by cancer, and thus requiring informal care; c- hours provided 

by caregivers under the age of 65, and subsequently valued with hourly wages. 

Severely limited (hrs) = Total hrs x No. of cancer patients x Probability of being limited by cancer x Probability of receiving care x CRC proportion 

Terminally ill (hrs) = Total hrs x CRC deaths x Probability of providing unpaid care to terminally ill cancer patient 
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A1·4·5·2 Informal care to terminally ill patients with CRC. 

Hours of informal care for terminally ill CRC patients were estimated by multiplying the products of: 

1) Number of CRC deaths, derived from Eurostat.164 

2) Probability of receiving informal care in the year before dying from cancer.  

The end-of-life questionnaire from SHARE was employed.  Participants were asked whether they had provided 

unpaid care for anyone who had died in the last year. Information provided included indicating the age of the 

person to whom care was provided and any health conditions from which that person was suffering. The 

probability of providing informal care for a cancer patient was estimated using logistic regression analysis and 

calibrating for the individual country. 

3) Hours of informal care received due to cancer. 

Data from the end-of-life questionnaire were used in SHARE; we performed an OLR to assess the amount of 

informal care time (about daily, about weekly, about monthly or less often) that caregivers provided to a 

terminally-ill cancer patient, after calibrating for the presence of cancer, and country of residence. These were 

transformed into informal care hours, using the information from SHARE on the number of unpaid care hours 

(either daily, weekly, monthly or annually) that caregivers provided to cancer patients. 

Informal care hours were then transformed to CRC-specific care hours by multiplying by CRC prevalence rate 

amongst all cancers. 

A1·4·5·3 Valuing informal care hours 

SHARE participants were asked about the relationship between the person being cared for and caregiver (e.g. 

spouse, sibling, offspring, parent, friend etc.). Spouses, siblings and friends providing the care were inferred to be 

of similar age to the patient, therefore carers of patients aged 65 years or more were reasoned to be retired and 

those carers of patients aged less than 65 years were reasoned to be of working age. The probability of receiving 

informal care for a CRC patient was estimated using logistic regression, calibrating for relationship status and 

age. If the caregiver was the patients’ children or their children’s spouses, then it was assumed that these informal 

carers would be under 65 years of age. Using gender-specific economic activity and unemployment rates for each 

country, we then estimated the percentage of those carers who were employed or unemployed/economically 

inactive. 

Caregivers of working age, economically active, and in employment, had their mean net hourly wage rate applied 

to informal care hours. Yearly earnings were calibrated to hourly wage rates, surmising that there were 230 

working days each year and each day comprised of 8 hours of work. For caregivers in retirement, unemployed or 

economically inactive, the national hourly minimum wage was applied.165 For countries with no official minimum 

wage rate (Austria, Cyprus, Denmark, Finland, Iceland, Italy, Norway, Sweden, and Switzerland), the lowest-paid 

sector in the economy was used as a surrogate for the minimum wage.166–174  
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A1·4·6 Mortality losses 

The OECD defines that working-age begins at 15. Eurostat provided age and gender-specific deaths for CRC in 

all countries.164 Prospective working years lost for the human capital approach (HCA) were determined as the 

difference between the age at death and the effective age of retirement (individualised for each country).175,176 The 

number of working years lost was then multiplied by gender-specific average yearly earnings transformed into 

mean daily earnings.177 As not everyone will be active economically (i.e. either working or actively searching for 

work) or employed, we had to avoid overestimation of the working years lost. Therefore, age- and gender-specific 

employment and activity rates were obtained from Eurostat, for each of the 33 countries and applied to the 

prospective lost earnings due to premature mortality.178,179  

𝐴𝑛𝑛𝑢𝑎𝑙 𝑒𝑎𝑟𝑛𝑖𝑛𝑔𝑠 𝑙𝑜𝑠𝑡 (𝐶𝑅𝐶 𝑑𝑒𝑎𝑡ℎ) = 230 𝑑𝑎𝑦𝑠 × 𝐷𝑎𝑖𝑙𝑦 𝑤𝑎𝑔𝑒 × 𝐸𝑚𝑝𝑙𝑜𝑦𝑚𝑒𝑛𝑡 𝑟𝑎𝑡𝑒 × 𝐴𝑐𝑡𝑖𝑣𝑖𝑡𝑦 𝑟𝑎𝑡𝑒 = 𝑋 

Potential future earnings were estimated by using 3.5% and 10% discount rates, with the following formula:177 

𝑇𝑜𝑡𝑎𝑙 𝑒𝑎𝑟𝑛𝑖𝑛𝑔𝑠 𝑙𝑜𝑠𝑡 (𝐻𝐶𝐴)  = 𝑋 (
1

𝑖
−

1

𝑖(1 + 𝑖)𝑛
) 

𝑑𝑖𝑠𝑐𝑜𝑢𝑛𝑡 𝑟𝑎𝑡𝑒 = 𝑖 

𝑦𝑒𝑎𝑟𝑠 𝑙𝑜𝑠𝑡 = 𝑛 

∑(𝑇𝑜𝑡𝑎𝑙 𝑚𝑎𝑙𝑒 𝑒𝑎𝑟𝑛𝑖𝑛𝑔𝑠 𝑙𝑜𝑠𝑡 + 𝑇𝑜𝑡𝑎𝑙 𝑓𝑒𝑚𝑎𝑙𝑒 𝑒𝑎𝑟𝑛𝑖𝑛𝑔𝑠 𝑙𝑜𝑠𝑡) = 𝑇𝑜𝑡𝑎𝑙 𝑚𝑜𝑟𝑡𝑎𝑙𝑖𝑡𝑦 𝑙𝑜𝑠𝑠𝑒𝑠 (𝐻𝐶𝐴)

33

𝑗=1

 

A1·4·7 Morbidity losses 

Absence of work due to CRC is associated with productivity losses due to morbidity. Morbidity losses would 

occur when: individuals take leave of absence for a defined period of time or when individuals are declared 

incapacitated or disabled due to CRC, therefore leaving the labour market. Table A4 describes all the sources used 

to obtain temporary and permanent absence from work due to CRC.  

Temporary absence from work due to sickness 

Total sick days were reported for 31 countries. Cyprus and Iceland were the exceptions, for these countries we 

used Greece and Sweden sick days as surrogates, based on Cyprus and Iceland’s population estimates 

respectively.24,29,50,182-210 The number of sick days due to cancer were either reported directly or derived from 

permanent absence due to cancer. The number of cancer sick days was then multiplied by the CRC proportion of 

hospital bed days 7. 

For countries where we could not establish the proportion of sickness leave attributable to cancer, we used 

proportions from other countries. Therefore, for:  

1) Denmark and Iceland, estimates were used from Sweden;62 

2) Bulgaria, Estonia, Hungary, Latvia, Lithuania, Romania, Serbia, and Turkey, estimates were used from 

Poland;180 
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3) Cyprus, Greece and Portugal, estimates were used from Spain;181 

4) Ireland and the UK, estimates were used from France;182 

5) Malta, Croatia and Slovenia, estimates were used from Italy;183 

6) Slovakia, estimates were used from the Czech Republic;184 

7) Switzerland, estimates were used from Germany.185 

For all countries, the proportion of cancer-specific absent days from work due to CRC was obtained by assuming 

that this would be the same as the percentage of countrywide days in hospital due to CRC in the working age 

population. We postulated that the higher the number of days spent in hospital, the higher the number of working 

days that would be lost due to illness. Therefore, the number of CRC sick days were calculated using the formulae: 

1. 𝐶𝑅𝐶 𝑠𝑖𝑐𝑘 𝑑𝑎𝑦𝑠 = 𝐶𝑎𝑛𝑐𝑒𝑟 𝑠𝑖𝑐𝑘 𝑑𝑎𝑦𝑠 ×
𝐶𝑅𝐶 𝑖𝑛𝑝𝑎𝑡𝑖𝑒𝑛𝑡 𝑑𝑎𝑦𝑠

𝐶𝑎𝑛𝑐𝑒𝑟 𝑖𝑛𝑝𝑎𝑡𝑖𝑒𝑛𝑡 𝑑𝑎𝑦𝑠
 

2. 𝐶𝑅𝐶 𝑠𝑖𝑐𝑘 𝑑𝑎𝑦𝑠 × 𝐴𝑣𝑒𝑟𝑎𝑔𝑒 𝑑𝑎𝑖𝑙𝑦 𝑤𝑎𝑔𝑒 = 𝑒𝑎𝑟𝑛𝑖𝑛𝑔𝑠 𝑙𝑜𝑠𝑡 

3. ∑ (𝑇𝑜𝑡𝑎𝑙 𝑒𝑎𝑟𝑛𝑖𝑛𝑔𝑠 𝑙𝑜𝑠𝑡) = 𝑇𝑜𝑡𝑎𝑙 𝑡𝑒𝑚𝑝𝑜𝑟𝑎𝑟𝑦 𝑚𝑜𝑟𝑏𝑖𝑑𝑖𝑡𝑦 𝑙𝑜𝑠𝑠𝑒𝑠 33
𝑗=1  

 

Permanent absence from work due to incapacity or disability 

Eurostat provided country-specific information on the numbers of working-age individuals receiving incapacity 

or disability benefits and not being able to work.186 To this, we applied the percentage that was allotted to 

cancer.180,181,184,187–191 

For Austria, the Czech Republic, Luxembourg, the Netherlands, Norway, Poland, Spain, and Sweden, we used 

the percentage of overall temporary absence from work due to cancer. 

Potential working years lost to permanent disability for HCA were determined as the difference between the age 

at death and the maximum effective age of retirement (individualised by country). Permanent absence was 

determined by the following steps: 

• The number of patients with a CRC disability was ascertained by calculating the product of all patients 

claiming disability, by the fraction of CRC patients discharged from the number of all healthcare 

discharges. 

• The number of disabled patients in each age band from 15-years (5-year bands) to the effective retirement 

age (individualised for each country) was multiplied by the proportion of patients with a CRC diagnosis 

in that age band. 

• The annual wage for each country was determined by the product of 230 working days per year multiplied 

by the daily wage and by the employment rate. 

• Finally, the present value of the potential earnings lost over the working life of the CRC patient was the  

product of annual earnings lost multiplied by the conditional probability of survival multiplied by the 

present value formula, discounting at 0%, and then discounted at 3·5%, and 10% using the human capital 

approach. 
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Where we could not establish the percentage of permanent absence from work due to incapacity or disability 

attributable to cancer, percentages from other countries were used by the same methodology to estimate temporary 

absence from work due to sickness. As with temporary absence from work, for all countries the percentage of 

cancer-specific permanent absence from work due to CRC was obtained by presuming that this would be the same 

as the percentage of overall days in hospital due to the condition in the working-age population. We postulated 

that the higher the number of days spent in hospital, the higher the number of working days that would be lost due 

to permanent absence due to illness.192 

𝐴𝑛𝑛𝑢𝑎𝑙 𝑒𝑎𝑟𝑛𝑖𝑛𝑔𝑠 𝑙𝑜𝑠𝑡 (𝐶𝑅𝐶 𝑑𝑖𝑠𝑎𝑏𝑙𝑒𝑚𝑒𝑛𝑡) = 230 𝑑𝑎𝑦𝑠 × 𝐷𝑎𝑖𝑙𝑦 𝑤𝑎𝑔𝑒 × 𝐸𝑚𝑝𝑙𝑜𝑦𝑚𝑒𝑛𝑡 𝑟𝑎𝑡𝑒 = 𝑌 

𝑃𝑒𝑟𝑚𝑎𝑛𝑒𝑛𝑡 𝑒𝑎𝑟𝑛𝑖𝑛𝑔𝑠 𝑙𝑜𝑠𝑡 = 𝜑𝑌 (
1

𝑖 + 𝛿
−

𝜑𝑛

(𝑖 + 𝛿)(1 + 𝑖)𝑛
) 

 

𝑐𝑜𝑛𝑑𝑖𝑡𝑖𝑜𝑛𝑎𝑙 𝑝𝑟𝑜𝑏𝑎𝑏𝑖𝑙𝑖𝑡𝑦 𝑜𝑓 𝑠𝑢𝑟𝑣𝑖𝑣𝑎𝑙 =  𝜑 = 1 −  𝛿 

𝑑𝑖𝑠𝑐𝑜𝑢𝑛𝑡 𝑟𝑎𝑡𝑒 = 𝑖 

𝑦𝑒𝑎𝑟𝑠 𝑙𝑜𝑠𝑡 = 𝑛 

Temporary morbidity losses were calculated to be the product of CRC sick days multiplied by the average daily 

wage. 

∑(𝑃𝑒𝑟𝑚𝑎𝑛𝑒𝑛𝑡 𝑚𝑜𝑟𝑏𝑖𝑑𝑖𝑡𝑦 𝑙𝑜𝑠𝑠𝑒𝑠 + 𝑇𝑒𝑚𝑝𝑜𝑟𝑎𝑟𝑦 𝑚𝑜𝑟𝑏𝑖𝑑𝑖𝑡𝑦 𝑙𝑜𝑠𝑠𝑒𝑠) = 𝑇𝑜𝑡𝑎𝑙 𝑚𝑜𝑟𝑏𝑖𝑑𝑖𝑡𝑦 𝑙𝑜𝑠𝑠𝑒𝑠

33

𝑗=1
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Country Temporary absence from 

work 

Permanent absence from 

work 

Austria 188 186 

Belgium 193 186,193 

Bulgaria 194 186 

Croatia 13 186 

Cyprus  195 186 

Czech Rep. 184 186 

Denmark 196 186 

Estonia 197 186 

Finland 198,199 186,200 

France  182,201 186,202 

Germany 185,203 186,204 

Greece 195 186 

Hungary 34 186 

Iceland 20 186,205 

Ireland 206 186 

Italy 183,207 186,208 

Latvia 209 186 

Lithuania 210 186 

Luxembourg 189 186 

Malta 97 186 

Netherlands 190,211 186 

Norway 191,212 186 

Poland  180,213 186 

Portugal 214 186 

Romania 215 186 

Serbia 216 186 

Slovakia 217 186 

Slovenia 218 186 

Spain 181 186 

Sweden 62,187 186 

Switzerland 219 186 

Turkey 220 186 

UK 221,222 186 

Table A4 Sources used to obtain morbidity losses, by country. 

Numbers refer to references 
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A2 Supplementary Results 

Morbidity costs were initially calculated based on one survival estimate per country to give a total of 

€5·97B. When more granualar survival data (split into 5 age bands per country) was employed to 

determine costs, there was a rise of 6% (€355M) to €6·325B
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A3 Supplementary Tables and Figures 
 

Mortality losses Morbidity 

 losses 

daily  

earnings 

Informal Care Health care unit costs 

Country Yearly earnings Hourly earnings 
 

 
Males Females Carers in 

employment 

Carers not 

in 

employment 

GP 

visit 

Outpatient 

visit 

A&E 

visit 

Hospital 

day 

Total 

healthcare 

Austria  29,915 22,953 122 15 5 39 11b 827 602a 1,480 

Belgium  37,904 34,488 160 22 8 24 44b 394 518b 980 

Bulgaria  36,611 30,483 146 20 7 26 56 281 513 876 

Croatia 33,964 31,121 142 20 6 49 75 683 225 1,032 

Cyprus  25,207 20,474 99 12 5 14 38b 15 127b 193 

Czech Rep.  27,874 20,882 108 14 4 21 30 105 209 365 

Denmark  56,399 44,331 219 30 10 12 386b 88b 688b 1,174 

Estonia  31,737 21,924 115 15 5 39 132 1,195 390b 1,755 

Finland  43,650 33,924 168 22 12 72 69b 313 533b 986 

France  34,220 28,295 138 20 8 20 26b 79 434b 559 

Germany  41,146 32,358 167 21 8 28 73b 77 188b 365 

Greece  24,570 20,654 99 11 4 11 35 66 290a 402 

Hungary  49,555 40,817 198 27 10 91 1,095a 1,511 1,119a 3,816 

Iceland 29,766 23,523 117 4 2 57 187b 20 513b 777 

Ireland  33,486 28,105 135 17 6 70 133a 257a 546b 1,007 

Italy  37,530 31,293 153 20 9 15b 20b 286b 783b 1,104 

Latvia  41,844 32,621 159 20 8 5a 32a 500 385a 922 

Lithuania  34,961 27,949 136 17 7 13 39b 70 150b 272 

Luxembourg  26,427 24,752 113 14 6 18 18b 44 518 598 

Malta  26,945 22,551 110 14 5 56 40 127 480 703 

Netherlands  38,299 31,341 159 19 7 16 101a 101a 306a 523 

Norway 29,589 25,520 122 19 5 12 117 21 186a 335 

Poland  34,626 28,872 139 19 7 15 30b 144 1,032a 1,221 

Portugal  27,458 22,894 109 15 6 45 44b 161 607 857 

Romania  44,613 41,957 189 26 9 115 168 212 418 913 

Serbia 41,025 36,786 170 26 9 39 16 148 475a 677 

Slovakia  36,032 27,917 140 19 7 71 99 577 483 1,230 

Slovenia  30,514 27,911 127 17 7 35 52 97 699a 883 

Spain  25,227 21,877 104 13 4 31 61b 107 225b 424 

Sweden  28,818 24,780 118 15 10 101 128b 188 293a 710 

Switzerland 29,184 23,839 121 15 6 29 35a 150 537a 751 

Turkey 24,400 24,670 106 12 7 58 34 101 1,158 1,351 

UK  37,790 28,686 148 20 7 42a 197a 158a 178a 576 

Mean 34,281 28,501 138 18 7 39 110 276 479 904 

Upper CI 36,960 30,712 149 20 8 49 178 397 573 1,130 

Lower CI 31,603 26,291 128 16 6 29 42 155 385 677 

Table A5. Average unit costs (€) in 33 European countries, by country, in 2015.   
Adjusted for purchasing power parity (PPP). a - CRC costs, b – other cancer costs. CI – confidence interval. 
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 Mortality Morbidity Informal care Healthcare contacts 
Country Deaths Working years lost 

 
Care hours  

Males Females Males Females Working  

days lost 

Carers in  

employment 

Carers not 

in 

employment 

GP visit Outpatient 

visit 

A&E 

visit 

Hospital 

day 

Austria  0·03 0·02 0·3 0·1 16 130 105 83 39 4 19a 

Belgium  0·03 0·02 0·2 0·2 33 128 128 30 49 1 12a 

Bulgaria  0·06 0·03 0·6 0·2 7 172 172 19 27 1 10a 

Croatia 0·08 0·05 0·7 0·5 8 223 271 63 34 6 22a 

Cyprus  0·02 0·01 0·3 0·1 2 71 69 5 12b 1 5a 

Czech Rep·  0·05 0·03 0·5 0·3 29 186 148 23 23b 0.5 16a 

Denmark  0·04 0·03 0·4 0·3 15 183 138 87 15a 0.01a 9a 

Estonia  0·07 0·04 0·7 0·4 8 200 151 44 8b 5 17a 

Finland  0·03 0·02 0·3 0·2 20 120 101 10 0.3b 2 14a 

France  0·02 0·02 0·2 0·2 59 137 128 19 33 2 10a 

Germany  0·04 0·03 0·4 0·3 7 184 133 31 41b 1 26a 

Greece  0·03 0·02 0·3 0·1 1 104 150 51 21 4 12a 

Hungary  0·11 0·04 1·0 0·4 9 255 242 78 25.5 1 22a 

Iceland 0·07 0·05 0·6 0·8 4 134 74 22 9b 2 13a 

Ireland  0·07 0·03 0·8 0·3 1 111 106 13 22 1 8a 

Italy  0·03 0·02 0·4 0·2 4 139 169 56 53 5 12a 

Latvia  0·05 0·03 0·4 0·2 13 187 159 82 78a 3 17a 

Lithuania  0·06 0·03 0·5 0·3 9 179 149 60 89 28 16a 

Luxembourg  0·04 0·002 0·4 0·003 115 113 101 24 48 1 15a 

Malta  0·04 0·03 0·3 0·2 59 143 140 9 12 2 10a 

Netherlands  0·05 0·03 0·5 0·3 49 174 132 49 80a 1 10a 

Norway 0·06 0·04 0·6 0·4 234 181 126 24 8b 2 11a 

Poland  0·06 0·03 0·6 0·2 58 157 154 25 43 1 8a 

Portugal  0·11 0·05 1·1 0·6 0·1 194 183 23 20 8 11a 

Romania  0·10 0·05 1·1 0·5 4 149 155 69 43 1 14a 

Serbia 0·11 0·04 1·0 0·3 3 139 220 72 147 2 20a 

Slovakia  0·06 0·03 0·5 0·3 65 187 184 39 105b 1 16a 

Slovenia  0·08 0·03 0·8 0·3 8 193 182 31 11b 2 14a 

Spain  0·05 0·03 0·4 0·3 16 148 173 51 1b 6 12a 

Sweden  0·04 0·04 0·5 0·4 23 171 115 10 4b 1 9a 

Switzerland 0·04 0·03 0·4 0·3 11 129 83 24 25 1 13a 

Turkey 0·03 0·02 0·4 0·3 9 37 55 6 9 2 3a 

UK  0·05 0·03 0·5 0·3 43 143 107 19 1 2 8a 

Mean 0·05 0·03 0·5 0·3 29 154 143 38 34 3 13 

Upper CI 
     

170 159 47 46 5 15 

Lower CI 
     

139 126 29 23 1 11 

Table A6. Colorectal cancer-related resource units per 1,000 population in 33 European countries, by country, 2015. 

Mortality losses are CRC deaths (15-years to effective retirement age), for both males and females, and consequential working years lost after adjusting for employment rate. Morbidity losses list the number of CRC 

sick days taken and are a measure of temporary morbidity. Informal care hours are a measure of voluntary caregiver hours expended on CRC patients. Healthcare contacts are the number of visits for a CRC patient.       

a - CRC activity, b – General cancer activity. CI – confidence interval 
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Rank 

 

CRC 

hospital 

care 2015 

(%) 

 

CRC 

pharma- 

ceuticals 

2015 (%) 

     

CRC 

survival 

2009- 

2014 (%) 

Number per 100,000 of population (Eurostat 2015 data)a 

CRC 

healthcare 

costs per case 

2015 (€) Oncologists CT scanners CT scans Radiologists 

Radiotherapy 

equipment 

Surgical 

Oncologists 

1 LU 84·8 BG 62·0 HU 36,295 BE 67·7 IT 7·1 IS 3·9 BE 19,844·9 EL 31·0 CH 1·7 IS 5·2 

2 PL 72·2 FR 45·8 RO 7,388 CH 67·7 PL 5·7 DK 3·8 IS 19,094·7 LT 20·9 FR 1·7 FI 4·2 

3 MT 69·6 UK 41·8 SK 7,289 IS 66·7 SE 5·7 NO 3·8 FR 18,870·2 HR 19·6 DK 1·4 NL 4·0 

4 CH 65·5 ES 34·6 BG 4,872 NO 66·1 IS 4·8 LV 3·7 CH 18,870·2 AT 18·2 NL 1·4 AT 3·0 

5 FI 64·9 CZ 32·1 EE 4,865 SE 65·1 EE 4·6 CH 3·6 LU 18,795·7 CZ 18·1 SK 1·2 CY 2·1 

6 SI 64·6 SK 26·7 AT 4,054 FI 65·0 NO 4·2 DE 3·5 AT 17,519·6 HU 18·1 FI 1·0 SI 2·5 

7 EL 64·4 BE 25·0 LV 3,764 DE 64·1 BE 4·0 EL 3·5 TR 17,484·0 SK 18·1 IE 1·0 LU 2·3 

8 IS 62·9 IE 24·9 HR 3,568 LU 64·1 CH 3·9 CY 3·4 LV 16,851·7 EE 17·8 IS 0·9 LT 2·0 

9 RS 57·6 FI 24·3 RS 3,145 AT 64·0 ES 3·9 BG 3·4 DE 16,179·3 ES 16·1 NO 0·9 EL 1·8 

10 IT 56·1 RO 24·1 LT 2,931 NL 64·0 IE 3·9 IT 3·3 SI 15,620·2 FR 15·5 BE 0·9 EE 1·7 

11 LV 55·3 IT 24·0 IS 2,902 CY 63·5 UK 3·8 AT 2·9 EL 14,601·4 SE 15·3 LU 0·9 BE 1·3 

12 PT 54·9 DK 23·7 SI 2,870 EL 63·5 AT 3·5 FI 2·2 DK 14,310·4 BG 14·5 CZ 0·9 IT 1·2 

13 AT 52·0 SI 23·1 PL 2,868 IT 63·5 CY 3·5 SE 2·2 CY 13,994·7 LU 13·9 BG 0·8 IE 1·1 

14 NO 50·1 HR 22·7 IE 2,619 FR 63·1 DE 3·5 LT 2·1 EE 12,716·9 NO 13·5 HR 0·8 PT 1·0 

15 CZ 50·0 HU 21·6 FI 2,597 DK 63·0 EL 3·3 MT 1·9 IE 10,487·1 BE 13·5 LT 0·8 RS 0·8 

16 BE 49·9 TR 21·3 CH 2,590 ES 62·4 FI 3·2 ES 1·8 NO 10,487·1 CY 13·5 MT 0·7 PL 0·7 

17 TR 49·1 SE 20·2 DK 2,491 SI 61·4 RO 3·1 PT 1·8 UK 10,487·1 LV 13·2 IT 0·7 HR 0·7 

18 CY 48·8 PT 19·5 IT 2,345 IE 61·0 LV 3·1 SK 1·8 SE 10,487·0 SI 12·8 SI 0·6 LV 0·6 

19 SE 48·7 NO 19·1 PT 2,335 UK 61·0 DK 3·0 IE 1·78 HU 10,442·1 FI 12·7 UK 0·6 NO 0·6 

20 DE 44·9 CH 18·7 BE 2,335 PT 60·6 NL 3·0 BE 1·8 CZ 10,190·6 RS 12·6 EL 0·6 BG 0·6 

21 DK 42·2 AT 18·0 NL 2,314 EE 57·3 CZ 2·9 LU 1·8 LT 9,476·2 PT 12·6 AT 0·5 ES 0·5 

22 EE 41·6 MT 12·7 DE 1,964 MT 57·1 HU 2·9 PL 1·7 IT 8,844·4 NL 12·4 DE 0·5 UK 0·5 

23 FR 41·4 PL 12·5 CZ 1,759 LT 55·3 SK 2·9 EE 1·7 NL 8,080·8 CH 12·0 ES 0·5 MT 0·5 

24 IE 40·3 CY 12·3 FR 1,712 CZ 55·1 PT 2·8 FR 1·7 MT 8,061·1 DE 12·0 PT 0·5 RO 0·5 

25 ES 36·3 LV 11·8 LU 1,651 HU 55·1 LT 2·3 CZ 1·6 HR 7,741·8 DK 11·1 SE 0·5 FR 0·4 

26 UK 32·4 LT 10·7 ES 1,461 RO 54·2 BG 2·0 HR 1·5 PL 7,015·5 IS 10·3 CY 0·5 SE 0·4 

27 HU 31·0 RS 10·7 UK 1,404 PL 51·3 MT 1·9 TR 1·4 PT 6,184·4 RO 10·1 HU 0·5 SK 0·4 

28 HR 27·4 IS 10·0 MT 1,299 SK 51·0 HR 1·7 NL 1·4 ES 6,184·4 MT 9·0 PL 0·4 DK 0·3 

29 BG 26·9 NL 8·2 TR 1,294 BG 50·1 SI 1·7 SI 1·3 BG 5,137·4 PL 8·1 LV 0·4 CH 0·3 

30 SK 26·6 DE 8·2 SE 1,090 HR 50·1 FR 1·5 RO 1·2 RO 5,137·4 IE 7·8 EE 0·4 DE 0·3 

31 LT 25·2 EL 6·6 EL 1,009 RS 50·1 RS 0·8 RS 1·0 SK 4,458·2 TR 7·8 RO 0·4 HU 0·3 

32 NL 25·0 EE 6·1 NO 696 TR 50·1 TR 0·7 UK 1·0 FI 3,908·1 UK 7·5 RS 0·3 CZ 0·3 

33 RO 24·1 LU 1·3 CY 259 LV 49·0 LU 0·4 HU 0·9 RS 2,592·7 IT 3·3 TR 0·3 TR 0·1 

Table A7. Ranking of hospital related resources and their association with colorectal cancer survival and expenditure for 33 European countries. 

a – 2018 data from European Society of Surgical Oncologists (ESSO) members only, some countries may be underrepresented. SACT – systemic anti-cancer therapy; SACT and hospital care costs as a percentage of 

all CRC healthcare costs; CT – computer tomography. *Exercise caution when figures are underlined as this indicates extrapolation from similar geo-cultural data. 

  
Northern Europe Western Europe Southern Europe Central and Eastern Europe 
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Table A8. Comparison of 2009 to 2015 colorectal cancer costs (x£1,000s) of hospital care and pharmaceutical medicines. 

Adjusted for purchasing power parity (PPP). 2009 prices inflated to 2015. SACT – systemic anti-cancer therapy. Green font - CRC activity and costs, Red font – CRC activity and other cancer costs 

Country 2009 2015 Change 2009 2015 Change

Austria 56,821 104,808 84.5% 7,723 36,240 369.2%

Belgium 76,342 75,941 -0.5% 10,478 38,088 263.5%

Bulgaria 33,633 38,194 13.6% 9,610 88,194 817.8%

Cyprus 1,747 575 -67.1% 873 145 -83.4%

Czech Rep. 102,390 36,140 -64.7% 16,717 23,190 38.7%

Denmark 33,312 36,841 10.6% 5,793 6,738 16.3%

Estonia 7,467 8,767 17.4% 498 1,286 158.3%

Finland 38,112 39,815 4.5% 4,158 14,906 258.5%

France 373,728 295,779 -20.9% 91,961 326,844 255.4%

Germany 1,052,073 389,986 -62.9% 87,417 219,530 151.1%

Greece 41,608 37,835 -9.1% 15,501 3,878 -75.0%

Hungary 74,544 240,126 222.1% 33,545 167,137 398.2%

Ireland 26,193 22,092 -15.7% 2,381 13,646 473.1%

Italy 535,780 561,445 4.8% 61,615 240,355 290.1%

Latvia 17,034 13,618 -20.1% 2,129 2,910 36.7%

Lithuania 11,686 7,101 -39.2% 1,169 3,026 158.9%

Luxembourg 2,702 4,571 69.2% 338 69 -79.6%

Malta 1,059 2,081 96.4% 318 380 19.7%

Netherlands 196,024 56,882 -71.0% 12,945 18,757 44.9%

Poland 187,808 319,045 69.9% 25,505 55,262 116.7%

Portugal 28,008 71,326 154.7% 9,035 25,265 179.6%

Romania 106,420 143,408 34.8% 47,298 143,178 202.7%

Slovakia 56,222 42,608 -24.2% 20,079 42,832 113.3%

Slovenia 15,558 20,493 31.7% 2,829 7,340 159.5%

Spain 193,202 132,213 -31.6% 53,857 125,704 133.4%

Sweden 19,705 25,817 31.0% 5,971 10,718 79.5%

UK 320,473 116,957 -63.5% 33,414 150,946 351.7%

EU-27 3,609,652 2,844,463 -21.2% 563,156 1,766,564 213.7%

Hospital care SACT
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  Ln(CRC costs) 

Variables per capita per case 

      

CRC incidence per 1000 (2015) 1·78* 1·72 
 

(2·38) (1·96) 

CRC 5-year net survival (2010-2014) -3·26 -4·92* 
 

(-1·77) (-2·27) 

Constant 3.24 9·62 
 

(2·81) (7·09) 
   

Observations 33 33 

F statistic (p value) 0·029 0·028 

R2 0·21 0·21 

t statistics in parentheses, * p<0·05, ** p<0·01, *** p<0·001 

Table A5 Co-efficients from multiple regression of CRC costs per capita and per case against incidence  

and survival  of CRC. 

R2– strength of association 
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Variables  

CRC 5-year 

 net survival 

Oncologists 0·00997 
 

1·56 

CT Scanners -0·00527 
 

(-0·56) 

CT scans 0·00000354 
 

2·03 

Radiologists -0·000222 
 

(-0·12) 

Radiotherapy machines 0·0516* 
 

2·09 

Surgical oncologists 0·0172* 
 

2·49 

Constant 0·475*** 
 

11·26 

  

Observations 33 

F statistic (p value) 0·0053 

R2 0·48 

t statistics in parentheses, * p<0·05, ** p<0·01,  *** p<0·001 
 

Table A10 Co-efficients from multiple regression of 5-year net survival for CRC patients against hospital 

personnel, resources, and activities. 

CT – computer tomography; R2 – strength of association 
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Figure A1. Geographical spread of colorectal cancer costs across 33 European countries in 2015. 



 

Page | 26 

 

 

Figure A2 Healthcare costs of colorectal cancer (CRC) per capita in EUR-33 in 2015, by healthcare service category. 

(A) Average cost of hospital day adjusted by purchasing power parity (PPP); (B) CRC specific (*where possible) cost of hospital day data adjusted by PPP. SACT – systemic 

anti-cancer therapy 
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Figure A3 Healthcare costs of CRC per prevalent case in EUR-33 in 2015, by healthcare service category. 

(A) Average cost of hospital day adjusted by purchasing power parity (PPP); (B) CRC specific (*where possible) cost of hospital day data adjusted by PPP. SACT – systemic 

anti-cancer therapy 
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Scatterplots whose correlations have a p-value > 0·05 

Log of CRC costs per capita (€) versus Total Healthcare Expenditure (THE) 17 per capita (€), purchasing power 

parity (PPP) adjusted. p-value < 0·148, data not shown 

Log of CRC costs per case (€) versus THE per case (€), PPP adjusted. p-value < 0·249, data not shown 

Log of CRC costs per case (€) (PPP adjusted) versus CRC incidence (per 1,000). p-value < 0·115, data not shown 

Log of CRC costs per capita (€) (PPP adjusted) versus 5-year net survival for CRC.158 p-value < 0·167 data not 

shown 

Log of CRC costs per case (€) (PPP adjusted) versus 5-year net survival for CRC. p-value < 0·057 data not shown
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Figure A3 Figure A4. Log of CRC costs per capita (€) versus gross domestic product (GDP) 223 per capita (€), purchasing power parity adjusted for 

hospital services. 224 

AT Austria; BE Belgium; BG Bulgaria; CH Switzerland; CY Cyprus; CZ Czech Republic; DE Germany; DK Denmark; EE Estonia; EL Greece; ES Spain; 

FI Finland; FR France; HR Croatia; HU Hungary; IE Ireland; IS Iceland; IT Italy; LU Luxembourg; LT Lithuania; LV Latvia; MT Malta; NL the Netherlands; 

NO Norway; PL Poland; PT Portugal; RO Romania; RS Serbia;  SE Sweden; SI Slovenia; SK Slovakia; TR Turkey; UK United Kingdom.  
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Figure A5 Log of CRC costs per case (€) versus gross domestic product (GDP) per capita (€), purchasing power parity adjusted. 

AT Austria; BE Belgium; BG Bulgaria; CH Switzerland; CY Cyprus; CZ Czech Republic; DE Germany; DK Denmark; EE Estonia; EL Greece; ES Spain; 

FI Finland; FR France; HR Croatia; HU Hungary; IE Ireland; IS Iceland; IT Italy; LU Luxembourg; LT Lithuania; LV Latvia; MT Malta; NL the Netherlands; 

NO Norway; PL Poland; PT Portugal; RO Romania; RS Serbia;  SE Sweden; SI Slovenia; SK Slovakia; TR Turkey; UK United Kingdom.  
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Figure A6 Log of CRC costs per capita (€) (purchasing power parity adjusted) versus DALYs per 1,000.225 

AT Austria; BE Belgium; BG Bulgaria; CH Switzerland; CY Cyprus; CZ Czech Republic; DE Germany; DK Denmark; EE Estonia; EL Greece; ES Spain; FI Finland; 

FR France; HR Croatia; HU Hungary; IE Ireland; IS Iceland; IT Italy; LU Luxembourg; LT Lithuania; LV Latvia; MT Malta; NL the Netherlands; NO Norway; PL 

Poland; PT Portugal; RO Romania; RS Serbia;  SE Sweden; SI Slovenia; SK Slovakia; TR Turkey; UK United Kingdom. 
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Figure A7 Log of CRC costs per case (€) (purchasing power parity adjusted) versus DALYs per 1,000.225 

AT Austria; BE Belgium; BG Bulgaria; CH Switzerland; CY Cyprus; CZ Czech Republic; DE Germany; DK Denmark; EE Estonia; EL Greece; ES Spain; FI 

Finland; FR France; HR Croatia; HU Hungary; IE Ireland; IS Iceland; IT Italy; LU Luxembourg; LT Lithuania; LV Latvia; MT Malta; NL the Netherlands; NO 

Norway; PL Poland; PT Portugal; RO Romania; RS Serbia;  SE Sweden; SI Slovenia; SK Slovakia; TR Turkey; UK United Kingdom. 
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Figure A8 Log of CRC costs per capita (€) (purchasing power parity adjusted) versus CRC incidence (per 1,000). 226 

AT Austria; BE Belgium; BG Bulgaria; CH Switzerland; CY Cyprus; CZ Czech Republic; DE Germany; DK Denmark; EE Estonia; EL Greece; ES Spain; FI 

Finland; FR France; HR Croatia; HU Hungary; IE Ireland; IS Iceland; IT Italy; LU Luxembourg; LT Lithuania; LV Latvia; MT Malta; NL the Netherlands; NO 

Norway; PL Poland; PT Portugal; RO Romania; RS Serbia;  SE Sweden; SI Slovenia; SK Slovakia; TR Turkey; UK United Kingdom. 
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Figure A9 Log of  CRC costs per capita (€) (purchasing power parity adjusted) versus CRC prevalence (per 1,000). 

AT Austria; BE Belgium; BG Bulgaria; CH Switzerland; CY Cyprus; CZ Czech Republic; DE Germany; DK Denmark; EE Estonia; EL Greece; ES Spain; FI 

Finland; FR France; HR Croatia; HU Hungary; IE Ireland; IS Iceland; IT Italy; LU Luxembourg; LT Lithuania; LV Latvia; MT Malta; NL the Netherlands; NO 

Norway; PL Poland; PT Portugal; RO Romania; RS Serbia;  SE Sweden; SI Slovenia; SK Slovakia; TR Turkey; UK United Kingdom. 
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Figure A10 Log of  CRC costs per case (€) (purchasing power parity adjusted) versus CRC prevalence (per 1,000). 

AT Austria; BE Belgium; BG Bulgaria; CH Switzerland; CY Cyprus; CZ Czech Republic; DE Germany; DK Denmark; EE Estonia; EL Greece; ES Spain; FI 

Finland; FR France; HR Croatia; HU Hungary; IE Ireland; IS Iceland; IT Italy; LU Luxembourg; LT Lithuania; LV Latvia; MT Malta; NL the Netherlands; NO 

Norway; PL Poland; PT Portugal; RO Romania; RS Serbia;  SE Sweden; SI Slovenia; SK Slovakia; TR Turkey; UK United Kingdom. 
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Figure A11 Log of CRC costs per capita (€) (purchasing power parity adjusted) versus CRC mortality (per 1,000). 

AT Austria; BE Belgium; BG Bulgaria; CH Switzerland; CY Cyprus; CZ Czech Republic; DE Germany; DK Denmark; EE Estonia; EL Greece; ES Spain; FI 

Finland; FR France; HR Croatia; HU Hungary; IE Ireland; IS Iceland; IT Italy; LU Luxembourg; LT Lithuania; LV Latvia; MT Malta; NL the Netherlands; NO 

Norway; PL Poland; PT Portugal; RO Romania; RS Serbia;  SE Sweden; SI Slovenia; SK Slovakia; TR Turkey; UK United Kingdom.  
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Figure A12. log of colorectal cancer costs per case (€) (PPP adjusted) versus CRC mortality 164 (per 1,000). 

AT Austria; BE Belgium; BG Bulgaria; CH Switzerland; CY Cyprus; CZ Czech Republic; DE Germany; DK Denmark; EE Estonia; EL Greece; ES Spain; FI Finland; FR 

France; HR Croatia; HU Hungary; IE Ireland; IS Iceland; IT Italy; LU Luxembourg; LT Lithuania; LV Latvia; MT Malta; NL the Netherlands; NO Norway; PL Poland; PT 

Portugal; RO Romania; RS Serbia;  SE Sweden; SI Slovenia; SK Slovakia; TR Turkey; UK United Kingdom. 
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Figure A13 Tornado plot of results of sensitivity analysis on CRC total costs in EUR-33, € billions, 2015. 

The total costs of CRC in the EUR-33 are represented on the horizontal axis. Categories (i.e. horizontal bars) are changed by +20% (or discounting parameter varied by 0%, 

3·5%, and 10%) and are indicated on the vertical axis. Blue bars represent reductions (i.e. 20% reduction in costs or 10% discounting from base-case) and red bars represent 

increases (i.e. 20% increase in costs or 0% discounting from base-case) in total costs of CRC associated with the value of each category or parameter being changed. The labels 

represent the upper and lower boundaries of total costs of CRC for a given category or parameter. The vertical line cutting through the horizontal bars represents the base-case 

total costs of CRC (€19.1B).  
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