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Definition…

…of completeness

“the quality of being whole or perfect and having  
nothing missing”

Cambridge dictionary

… of completeness in cancer registration

“the extent to which all of the incident cancers 
occurring in the population are included in the 
registry database”

Parkin and Bray, 2009



Completeness

Accuracy (validity)

One of the three dimensions

+ Timeliness

Parkin and Bray, 2009

Comparability



Completeness and accuracy: 
independent dimensions?

Example: 
Completeness of case ascertainment and survival time error in English cancer registries: 

impact on 1-year survival estimates. Moller et al, 2011
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Timeliness and completeness: 
independent dimensions?



Completeness in cancer registration

• Overall • By subgroup (i.e: 
cancer site, 
geographic area, 
age group)

• Homogeneous 
completeness

• Heterogeneous 
completeness

Missing Completely At Random (MCAR)

Rubin, 1976

Missing At Random (MAR)

Missing Not At Random (MNAR)



Evaluation of completeness

• qualitative (or semi-quantitative) methods
– role of the experts
– automated evaluation (i.e: software)

• quantitative methods
– analytical indicators derived from auxiliary 

variables

Parkin and Bray, 2009



Qualitative methods

• Historic data methods:
– Stability of incidence rates over time
– Comparison of incidence rates in different populations

• Shape of age-specific curves
– Incidence rates of childhood cancers

• Mortality/incidence ratios
• Number of sources/notifications per case
• Histological verification of diagnosis

Parkin and Bray, 2009



Stability of incidence rates over time

Variation in incidence trend may be due to:

- an increased/decreased exposure to 
carcinogens (i.e: changes in prevalence of 
smoking during past years) slow variation

- organized screening programmes/early 
diagnosis activities rapid variation

- changes in classification systems



Example of increase

Stability of incidence rates over time



Stability of incidence rates over time



Comparison of incidence rates 
in different populations



Shape of age-specific curves

Linear on Log-scale

Armitage and Doll 1954
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Shape of age-specific curves

Different by cancer site



Mortality/incidence ratios

• Constant in short period
• Measure of survival if short term time trend are stable



Number of sources/notifications per case

Many sources as possible 
-> minimizing of the possibility of cancer diagnoses going 

unreported 
-> increasing the completeness

• average number of sources per case, 
• and the average number of notifications per case

Importance of record linkage



Histological verification of diagnosis

• measure of validity/accuracy, and methods for 
comparing of observed and ‘expected’ values of MV%.
i.e: Breast cancer vs ductal carcinoma of breast 

• High proportion of cases diagnosed by histology or 
cytology/haematology –suggests over-reliance on the 
pathology laboratory as source of information, and failure 
to find cases diagnosed by other means.
i.e: 100% MV of lung cancer: what does it mean? Ontario Cancer registry, 2011



• Independent case ascertainment
• Capture–recapture method
• Death certificate methods

– DCI method 
– ‘flow’ method

Quantitative methods



Independent case ascertainment

• Re-screening the sources that had been used by the 
registry, to detect any case missed during the 
registration process.

• The use of one or more independent sources of 
cancer cases, and comparison of the registry 
database with them

CR External

Gold-standard



Capture–recapture method

P(E1) =12/N

P(E2) =12/N



P(E1 & E2) = 4/20

4/20 = 144/N2

N = RADQ(720)

P(E1 & E2) = P(E1) * P(E2) = 

12/N * 12/N

144/ N2

27

PR MORT

Capture–recapture methods
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• High DCO% -> informative system is not able to trace cancer 
cases history

• Low DCO%  -> efficient case-finding or efficient trace-back of 
cases 

• High DCI% -> informative system is not able to capture all 
cancer cases

• A low DCI% is associated with an high completeness 

• The DCI% will always be equal to, or greater than, the DCO% 

Death certificate initiated cases





Completeness = (A + B +C) / (A+ B +C + C*B/A)

1 / { 1 + B/A *  C / (A + B +C )}

Completeness = (A + B +C) / (A+ B +C + D)

Assuming B/A = C/D therefore D = C*B/A

%DCI

(A+B)/A
1 / { I:M * (%DCI)}
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Death certificate initiation



DCO

DCI

Death

Cancer on death 
certificate

Cancer not on death 
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Case already 
in CR

Case not 
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registered 
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ca rejected

Case not 
registered

Case already 
in CR

Case not 
in CR

Case routinely 
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Case already 
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not in 
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P(missing) 
= s(t)*u(t)

P(lost) =

[s(t) – s(t+1)] * [1 – m(t)] * u(t)

Flow method

S(t)

m(t) u(t)

u(t)

Bullard, 2000



Flow method

• The survival distribution: standard indicators - s(t)
• The probability that cancer is mentioned on the death certificate: 

deaths for which the death certificate includes a mention of cancer 
over the total number of deaths – m(t)

Bullard, 2000
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Flow method

Bullard, 2000

Completeness(t)

time



Flow method (modified)

Montanaro, 2006



Delay adjusting models in the US
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registry 
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Conclusions

• Simple methods to evaluate completeness 
are available

• Information on DCI case, registration date, 
modification date are necessary

• A comprehensive evaluation of Cancer 
Registries data quality in Europe is 
needed
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