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Table 1. Age-period-cohort modelling analysis of colorectal cancer incidence rates, by sex.

Sex and submodel® Goodness of fit Model comparison
Residual df Residual deviance Comparison Interpretation
Men
1. Age 90 663.69
2. Age-drift 89 460.86 2 versus 1 Trend (drift)
3. Age-cohort 72 383.25 3 versus 2 Non-linear cohort effect
4, Age-period 81 115.47 4 versus 2 Non-linear period effect
5. Age-period-cohort 64 86.56 5 versus 3 Period effect adjusted for cohort
5 versus 4 Cohort effect adjusted for period
Women
1. Age 90 317.11
2. Age-drift 89 261.27 2 versus 1 Trend (drift)
3. Age-cohort 72 217.84 3 versus 2 Non-linear cohort effect
4. Age-period 81 91.27 4 versus 2 Non-linear period effect
5. Age-period-cohort 64 73.71 5 versus 3 Period effect adjusted for cohort
5 versus 4 Cohort effect adjusted for period

Emilia-Romagna Region, Italy, 1997-2016.
Df degrees of freedom.

Change in df

Change in deviance

202.82
77.62
345.40
296.69
28.91

55.83
4343
170.00
144.13
17.56

P-value®

<0.001
<0.001
<0.001
<0.001

0.035

<0.001
<0.001
<0.001
<0.001

0.417

For both sexes, five submodels (age, age-drift, age-cohort, age-period and the full age-period-cohort model) were derived. The model goodness-of-fit was evaluated based on residual deviance statistics. The
age, period and birth cohort effects were derived from pairwise comparisons of the appropriate submodels. The significance of the pairwise comparisons was examined by comparing the difference in residual
deviance and in degrees of freedom using the likelihood ratio test. The models 3 and 4 could not be directly compared in this way because it was not possible to construct a formal test of whether the age-

cohort model was significantly better than the age-period model.
BLikelihood ratio test.
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Fig.1 Curves of observed and expected annual colorectal cancer incidence rates. The graphs show the curve of observed annual colorectal
cancer incidence rates per 100,000 persons aged 50-69 years in 1997-2016 (bold line) and the curve of rates that would be expected in
2005-2016 in the absence of the organised faecal immunochemical test screening programme (dashed line) by sex (a men; b women). The
dotted lines represent the 95% confidence bands around the expected annual rates. The expected annual rates were estimated by analysing
the observed annual rates in 1997-2016 with an age-period-cohort model (men) and an age-period model (women). 2005 was the year of
introduction of the screening programme. 2006 was the first full year of screening. All rates were age-standardised using the European
standard population. Emilia-Romagna Region, Italy, 1997-2016.
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Table 2. Ratio between the observed annual colorectal cancer incidence rates per 100,000 persons aged 50-69 years in 2005-2016 and the rates that
would be expected in the absence of the organised FIT screening programme, and annual and cumulative number of prevented colorectal cancer

cases, by sex.

Year® Men Women
Incidence rate Annual number Cumulative number Incidence rate
ratio [95% Cl] prevented prevented ratio [95% ClI]

2005 1.11 [1.06, 1.16] —91 —91 1.18 [1.13, 1.22]

2006 1.52 [1.46, 1.59] —427 —518 1.45 [1.40, 1.51]

2007 1.20 [1.15, 1.25] —163 —681 1.11 [1.07, 1.15]

2008 0.97 [0.93, 1.01] 21 —660 1.16 [1.12, 1.20]

2009 0.88 [0.85, 0.92] 77 —583 0.93 [0.89, 0.96]

2010 0.78 [0.75, 0.81] 146 —437 0.94 [0.90, 0.97]

2011 0.80 [0.76, 0.83] 137 —300 0.91 [0.88, 0.94]

2012 0.73 [0.70, 0.76] 185 —115 0.80 [0.77, 0.83]

2013 0.70 [0.67, 0.73] 204 89 0.77 [0.74, 0.80]

2014 0.71 [0.68, 0.74] 179 268 0.74 [0.71, 0.77]

2015 0.65 [0.62, 0.68] 220 488 0.84 [0.81, 0.87]

2016 0.65 [0.62, 0.67] 229 717 0.81 [0.78, 0.84]

Emilia-Romagna Region, Italy, 2005-2016.
FIT faecal immunochemical test, C/ (bootstrap-estimated) confidence interval.

Annual number
prevented

—97
—249
—62
—70
32
28
41
90
108
108
69
85

Cumulative number
prevented

—-97
—346
—408
—478
—446
—418
—377
—287
—179
—71
—2
83

92005 was the year of introduction of the screening programme. 2006 was the first full year of screening. The annual incidence rates that would be expected in
2005-2016 in the absence of screening were estimated by analysing the observed annual rates in 1997-2016 with an age-period-cohort model for men and an
age-period model for women, i.e. the models providing the best fit to the observed rates. In both models, the values of parameters of the non-linear period

effect were set to zero. All rates were age-standardised using the European standard population.
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