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COLORECTAL CANCER SCREENING PROGRAM
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Northern and Southern Metropolitan Area of Barcelona

• Start year: 2000

• Change to FIT test: 2010-2011

• Extension: 2015-2016 

(100,000 -> 500,000)

• Target population: 500,000
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INTRODUCTION

• Is positivity decreasing? 

• Is positivity related to month-season?

• Can we predict test-positivity?

• Describe the evolution of the positivity on the program.

• Identify calendar effects and atypical values.

• Predict test-positivity for the next 12 months.

• Evaluate the goodness of ARIMA models to make predictions.

Our questions:

Objectives:
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ARIMA MODELS METHODOLOGY

• Homocedasticity

• Normality

• Independence

• Invertibility and causality

• Stability and prediction capacity

Validation tests:

Propose
models

Validate
models

Select
best
model

Make
predictions

Adjust
effects

Selection parameters:

• AIC and BIC: adequacy

• RMSPE and MAPE: accuracy

• Mean length of confidence intervals: precision



1. Descriptive analysis

2. ARIMA models analysis

• First models

• Estimation of 2020

• Final models

3. Comparison of models
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DATA AND PROCEDURE
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1. DESCRIPTIVE ANALYSIS



1. DESCRIPTIVE ANALYSIS
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2. ARIMA model 2011-2022 (July)
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Model Coeficients AIC BIC RMPSPE MAPE

CI Mean

length

ARIMA(0,1,1)_12 1 402.78 417.1 12.51 % 9 % 4.43

ARIMA(0,1,1)_12 +TD 2 401.35 410.14 9.49 % 6.76 % 4.28



3. ARIMA model 2011-2020 (February)
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Model Coeficients AIC BIC RMPSPE MAPE

CI Mean

length

ARIMA(2,0,1)(0,0,2)_12 6 -108.89 -89.98 3.93 % 3.38 % 0.62

ARIMA(2,0,1)(0,0,2)_12

+TD 7 -140.07 -118.47 3.57 % 2.94 % 0.09



4. ARIMA model 2011-2022 (July)
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Model Coeficients AIC BIC RMPSPE MAPE

CI Mean

length

ARIMA (2,0,1)(2,0,0)_12 6 -165.08 -144.54 11.58 % 8.82 % 0.56

ARIMA (2,0,1)(2,0,0)_12 +TD 7 -199.31 -175.83 11.57 % 8.77 % 2.5

ARIMA (0,1,1)_12 +TD

2 -199.76 -190.98 7.59 % 5.34 % 0.37



5. COMPARISON OF MODELS
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Month (2022-

2023)

Model 1 

predictions
Real data

Model 2 

predictions

August 4.70 (+ 0.18) 4.52 4.27 (- 0.25)

September 4.35 (+0.17) 4.18 4.15 (- 0.03)

October 4.4 (+ 0.08) 4.32 4.17 (- 0.15)

November 4.70 (+ 0.31) 4.39 4.27 (- 0.31)

December 4.40 (-0.08) 4.48 4.17 (- 0.31)

January 4.53 (- 0.21) 4.74 4.21 (- 0.53)

February 4.53 (+ 0.36) 4.17 4.21 (+ 0.04)

March 4.50 (+ 0.35) 4.16 4.20 (+ 0.05)

April 4.35 (+ 0.28) 4.08 4.15 (+ 0.08)

May 4.75 (+ 0.04) 4.71 4.28 (- 0.43)

June 4.35 - 4.15

July 4.40 - 4.17

Over

predictions 8/10 - 3/10

Under

predictions 2/10 - 7/10

|Prediction|>0.1 7/10 - 6/10

Mean deviation 0.21 0 0.21



5. FINAL COMPARISON
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6. DISCUSION
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• Time series are good tools to describe evolution of our screening programs 

parameters

• Even if ARIMA models are descriptive models they can be a useful tool to 

make predictions

• Make predictions using other models

• Create a participation time series

• Create a rejection of colonoscopy time series

Conclusions:

Future analysis:
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http://ico.gencat.cat

Thank you for you attention!
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