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Outlines 

• Understand the cancer registry data 

• Understand incidence and  the need for 
standardization 

• CanReg5: what function does it have? 

• Understand cancer survival using cancer registry 
data 

http://intranet.wpro.who.int/


Need for cancer registration 

Population-based cancer registries 

play a central role in cancer control 

programmes because they provide the 

means to plan, monitor and evaluate 

the impact of specific interventions in 

targeted populations. 

http://intranet.wpro.who.int/


Uses of Cancer Registry Data 

1 Epidemiological Research 

   Descriptive Epidemiology 

   Analytic Epidemiology 

 

2 Health Care Planning and Monitoring 

   Patient Care 

   Survival 

   Screening 

   Prevention 

http://intranet.wpro.who.int/


Use of Cancer Registry data  

• Analyses of cancer registry data 

• Record linkage studies 

• Sources of cases for case-control studies 

• Source of reference rates 

http://intranet.wpro.who.int/


Analysis of cancer registry data 

• Geographical variations 

• Time trends 

• Analyses by sex and ethnic group 

• Analysis of other risk factors  

   occupation 

  place of birth 

  civil status 

  religion 

http://intranet.wpro.who.int/


Limitations of Registry Data 

• Limited data set  

• Time delays – data can be at least 1 to 
2 years old 

• Lack of information about  screenings, 
health behaviors, co-morbid, recurrence 
of disease  

• Follow-up information often limited to 
vital status – no detailed information on 
side effects to tx, tx compliance, etc 
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How much cancer is occurring? 

Understand incidence rates 

http://intranet.wpro.who.int/
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Definitions 

• Incidence is the rate of new cases of a 

disease or condition in a population at risk 

during a time period 

 

http://intranet.wpro.who.int/


(Crude) Incidence Rate 

• Incidence is a rate 

• Calculated for a given time period (time interval) 

• Reflects risk of disease or condition 

Number of new cases during a time period  

Population at risk during that time period 

* 100,000 

http://intranet.wpro.who.int/


What is crude incidence rates? 

Population A 

Age 
group 

Populati
on 

No of 
inciden
ce 

0-15 30,000 30 

15-60 20,000 10 

>60 50,000 50 

Total 100,000 90 

Population B 

Age 
group 

Populati
on 

No of 
inciden
ce 

0-15 10,000 10 

15-60 80,000 40 

>60 10,000 10 

Total 100,000 60 

http://intranet.wpro.who.int/


Age-specific Incidence Rate 

Number of new cases in a specific age group during a time 

period  

Population at risk of the specified age group during that 

time period 

* 100,000 

http://intranet.wpro.who.int/


What is the disadvantage of a crude 
incidence rates? 

Population A 

Age 
group 

Populatio
n 

No of 
inciden
ce 

Age-
specific 
rate 

0-15 30,000 30 100 

15-60 20,000 10 50 

>60 50,000 50 100 

Total 100,000 90 

Population B 

Age 
group 

Populatio
n 

No of 
inciden
ce 

Age-
specific 
rate 

0-15 10,000 10 100 

15-60 80,000 40 50 

>60 10,000 10 100 

Total 100,000 60 

Population A has older 

generation, therefore it has 

a higher crude rate 

compared to Population B 

http://intranet.wpro.who.int/


How does occurrence vary across 
period, or other regions? 

http://intranet.wpro.who.int/


Age-standardized rate 

• How to compare the two population, 
independently of the effect of the 
difference in age distribution? 

• We need to have a summary measure 
of incidence for all age groups to 
avoid many tables of rates for each 
age group 

http://intranet.wpro.who.int/


Age-standardized rate 

• The ASR is a weighted mean of the age-
specific rates; the weights are taken 
from population distribution of 
the standard population. 

• There is no “correct” way to choose a 
standard. But, In cancer registries, we 
usually use World Standard Population, 
or WHO Standard population for 
comparing other countries. 

http://intranet.wpro.who.int/


What is the age-standardized 
incidence rates? 

Population A 

Age group Population No of 
incidence 

Age-specific 
rate per 
100,000 

0-15 30,000 30 100 

15-60 20,000 10 50 

>60 50,000 50 100 

Total 100,000 90 90 

Population B 

Age 
group 

Population No of 
incidence 

Age-specific rate 
per 100,000 

W 

0-15 10,000 10 100 0.3 

15-60 80,000 40 50 0.2 

>60 10,000 10 100 0.5 

Total 100,000 60 1.0 

Let’s use Population A as a 

standard population in this 

example. 

 

ASR of Population A 

= 90 per 100,000 

 

ASR of Population B 

=(100*0.3 + 

50*0.2+100*0.5) 

=90 per 100,000 
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• Variables  

 Date of incidence, age, site 

 

• Population stratified by age, and sex 

 

• Statistical Program 

–CanReg5 

–SAS, STATA, R  

–Excel 

 

To calculate incidence rates, you 

need.. 

http://intranet.wpro.who.int/


Software for registration: CanReg5 

• Cancer registration data that are collected and 
coded in a standard way make possible the 
production of comparable cancer incidence 
among various countries. 

 

• CanReg5 contains modules for: 

• Data entry 

• Quality control 

• Analysis of the data 

 

• Open source, multi-user & multi-platform 

Responsible Officer: Mr Ervic Morten, CIN, IARC 

http://intranet.wpro.who.int/
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Data entry 

Korea Central Caner Registry Korea National Cancer Center 

Data is split over 3 main tables: patient, tumor, source 

Patient table: the unique patient related information  

Tumor table: pretty much the rest of patient and source data 

Source table: source information 

                    hospital, unit, path lab number,  

                    case number 

Information of patient: surname,  

   first name, maiden name, middle name,    

   sex, birth date, tribe, occupation 

Follow up: last contact date, status 

Patient: age, address 

Tumor: incidence date, topography,  

     morphology, behavior, basis diagnosis,  

     ICD-10, ICCC 

You can input cancer registry data by using browser menu. 

-11- 
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 Import/Export cancer registry data 

Korea Central Caner Registry Korea National Cancer Center - 12 - 

"Import Data" is used to import data from other CanReg systems or other programs. 

“Export Data/Reports” is used to export all, or part of, your Canreg5 data to an  

  external text file. 

http://intranet.wpro.who.int/


Quality control and Consistency check 

Korea Central Caner Registry Korea National Cancer Center 

You can do quality control and consistency checks. 

Patient table: Person search check 

Tumor table: Edit check, MP search 

Edit check: 

   Mandatory variables 

   Cross checks 

   making ICD-10 and ICCC  

MP search: checking multi primary cancer 

- 13 - 
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Korea Central Caner Registry Korea National Cancer Center 

- Individual data item edits 

  Incidence date, Age at incidence, Sex, Site,  

  Morphology, Behavior, Grade 

 

- Data combination edits  

 · Age/site/histology 

 · Age/incidence/histology 

 · Site/histology 

 · Sex/site 

 · Sex/histology 

 · Behavior/site 

 · Behavior/histology 

 · Grade/histology 

 · Basis of diagnosis/histology 

The Edit checks carried out by program are described blow: 

Quality control and Consistency check 

- 14 - 
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The Korea Central Caner Registry Korea National Cancer Center 

Bile duct cystadenocarcinoma and Intrahepatic bile ducts are unlikely combinations 

Quality control and Consistency check 

- 15- 
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Korea Central Caner Registry Korea National Cancer Center 

Multiple primary cancer check (1) 

URL: http://codes.iarc.fr/ 

http://whqlibdoc.who.int/publications/2000/9241545348_eng.pdf 

You can check multiple primary cancer for cancer registry data. 

- 16- 
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Korea Central Caner Registry Korea National Cancer Center 

Multiple primary cancer check (2) 

When a patient has two topographies (C33, C34) and  two morphologies (81403. 82603),  

   since they are duplicate cases, you should make one topography and one morphology. 

81403: Adenocarcinoma, NOS 

82603: Papillary adenoma, NOS 

- 17- 
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Data Quality Indicators (beta) 

Data Quality Indicators 

http://intranet.wpro.who.int/


Cases by age group (Period) 

Cases by age group and site 

http://intranet.wpro.who.int/


- Incidence per 100,000 by age group (Period) 

Incidence table by site, and age group  

http://intranet.wpro.who.int/


Age Specific Rates (Top Cancer Sites) 

Age-specific rates for major cancers 

http://intranet.wpro.who.int/


Barchart of cases by age group by sex 

Bar Chart 

http://intranet.wpro.who.int/


Piechart of cases by age group by sex 

Pie chart 

http://intranet.wpro.who.int/


Population-based survival 

http://intranet.wpro.who.int/


Survival Curves  

Y axis, gives the proportion of people 
surviving from 1 at the top to zero at the 
bottom, representing 100% survival to zero 
percent survival at the bottom. 

The X axis, gives the time after diagnosis 

A survival curve is a statistical picture of the survival experience of a 
group of patients in the form of a graph showing the percentage 
surviving versus time. 

http://intranet.wpro.who.int/


Survival Curves  

Any point on the curve gives the 
proportion or percentage surviving at a 
particular time after the start of 
observation. E.g. the blue dot on the 
example curve shows that at one year, 
about 75% of patients were alive. 

A survival curve always starts out 
with 100% survival at time zero, 
the beginning. 

http://intranet.wpro.who.int/


Questions in survival analyses 

Which Survival? 

• Observed (or crude) survival 

• Cause-specific survival 

• Relative survival 

 

http://intranet.wpro.who.int/


Observed (crude) survival 

Observed survival  =   

number surviving the interval    

number alive at the start of the 
interval 

 

http://intranet.wpro.who.int/


Observed (crude) survival 

Often the length of follow-up is not the same for all 
patients and some became “censored” during the 
interval.  Usually we assume that each “censored” 
patient was at risk for only half of the interval, so : 

 

=   number surviving the interval 

     number alive at start of interval – 
(0.5 *number censored) 

 

http://intranet.wpro.who.int/


–“Real” survival of the patients 

– survival from disease of interest and all 
causes of death combined 

– Intuitive; easy to explain 

– Easily computed in wide variety of 
statistical software 

Observed (crude) survival 

http://intranet.wpro.who.int/


Cause-specific Survival 

The analysis is exactly the same as for 
observed survival (actuarial or Kaplan-
meier) but those dying from other causes 
are counted as censored at their time of 
death 

http://intranet.wpro.who.int/


Cause-specific Survival 

Cause of death from the death certificate 
is used to attribute the death to 

• the disease of interest   

• other causes  

BUT…….. 

Which deaths should be considered 
attributable to the disease of interest? 

Are the death certificates available and 
accurate? 

 

http://intranet.wpro.who.int/


Relative Survival 

Relative survival = 

  observed survival / expected survival 

 
where : 

Expected survival = survival that would have been expected if the 
patients had been subject only to the mortality rates of the general 
population. 

 

It can be interpreted as the proportion of patients alive after i years of 
follow-up in the hypothetical situation where the disease in question is 
the only possible cause of death. 

http://intranet.wpro.who.int/


Calculating the expected survival 

 
Tables of the mortality rates of the general 

population from Life table, by 
 
• age (single year of age at death, 0-99) 
• Sex, calendar period of death 
 
And by other important factors such as 
• Geographical area 
• deprivation category 

Life tables 

http://intranet.wpro.who.int/


 

• separates risk from disease of interest   
and background risk (everyone) 
–all deaths in study period are included 
–uses vital statistics to account for 
background risk 

–does not require information on cause of 
death 

–Standard method in cancer survival 
 

Relative Survival 

http://intranet.wpro.who.int/


• Variables  

 Date of incidence, Date of follow-up, Status 

• Expected survival of general population 
(Life table from Statistical office) 

 

• Statistical Program 

– SAS, STATA, R  

– SEER*Stat 

To calculate relative survival, you 

need.. 

http://intranet.wpro.who.int/


Thank you for your attention 
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