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Mission, vision and values

Information, decision-making and process optimization

Project aims and multidisciplinary team

Machine learning algorithms

Three Hospitals of Catalonia, 12 months

Segmentations and transitions, mobile units and campaign planning 





Hospital Universitari

Germans Trias i Pujol

Hospital Universitari de 

Tarragona Joan XXIII

Hospital Verge de la Cinta

Fundació Althaia,              

Hospital Sant Joan de Déu

Hospital Universitari

Sant Joan de Reus

Hospital Universitari de Bellvitge

Hospital Clínic de Barcelona

Hospital de la Santa Creu i Sant Pau

Hospital Universitari Vall d'Hebron

Hospital Universitari

Arnau de Vilanova

Hospital Universitari

MútuaTerrassa

Hospital Universitari de 

Girona Dr. Josep Trueta

• 12 centres

• > 1600 venues
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CampaignsDonors Calls for donation





Objective
Anticipate which donors will 

attend the call for donation, 

given a specific campaign

Data
BST database (2015 to 2023)

> 20 million calls

> 2 million blood donations

~ 500.000 donors

Algorithms
Machine Learning

Clustering

Classification



Senior 

donors

Committed donors

Inactive donors

New donors

Principal components analysis (PCA): dimensionality reduction

Unsupervised Machine Learning: Clustering with HDBSCAN

4.1 Profile of blood donors



Principal components analysis (PCA): dimensionality reduction

Unsupervised Machine Learning: Agglomerative Clustering

4.2 Profile of localities

Permanent 

donation centres

Active donor 

cohort

Population 

demographics

Mobile donation sites

Barcelona

Quality of the road 

network
Higher 

performance

Higher

performance



Supervised Machine Learning: Classification with XGBoost

4.3 Prediction of donor’s response
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Supervised Machine Learning: Classification with XGBoost

4.3 Prediction of donor’s response
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Supervised Machine Learning: Classification with XGBoost

4.3 Prediction of donor’s response
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Accuracy  

84.2% 

Precision  

76.4% 
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5.1 Selection of donors

• Target number of 

donations

• Model prediction

• Simulation

• % of each 

probability segment

• Donation break        
(2 months)

• Maximum donations 

per year (3/4)

• Communication 

break  (60 days)

• Live in the area of 

influence

• ≥1 donation in the 

campaign

• Active donors

18 – 69 years

≥ 1 donation

No exclusions
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5.1 Selection of donors

• Target number of 

donations

• Model prediction

• Simulation

• % of each 

probability segment
• Cohort sustainability

<0.35 >0.75

% % %

Predicted donations

Time (weeks)

Minimum

Objective

Distance

Breaks



5.2 Phase I: Targeted donation campaigns

Mobile donation 

locations

Permanent 

donation centres

6.1

19.1

4.9

16.6

2.9

18.2

Responding donors / All donors (%)

Standard method

AI-based strategy

in 93% of actions (13/14)

0.1 to 6.3-fold increase

º



9,8 8,7

15,3

11,0

General Specific

Responding donors / All donors (%)

Permanent 

donation centres

Months

Weekly

Standard method

AI-based strategy

University Hospital 

Germans Trias i Pujol

University Hospital 

Doctor Josep Trueta

University Hospital 

Arnau de Vilanova

642

427

Standar AI-based

13,4
10,3

14,5

10,0

General Specific

Responding donors / All donors (%)

15,7 14,614,3
12,0

General Specific

454
355

Standar AI-based

413 377

Standar AI-based

Responding donors / All donors (%)

Called donors (n)

Called donors (n)

Called donors (n)

General

Donation in any campaign

Specific

Donation in the target campaign

5.3 Phase II: Three hospitals of Catalonia



5.4 Influential factors

Area of influence
Population demographics

Location of venues

Number of active donors

2323

993 909

UH
Badalona

UH
Girona

UH
Lleida

Donor selection algorithm
Number of donors to call

Communication and donation breaks

Campaign assignment vs. preference

24%

11% 11%

UH
Badalona

UH
Girona

UH
Lleida

Increase in general vs. specific response



5.4 Influential factors

Profile of donors
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6.1 Donor selection algorithm

Donor transitions and segmentation

Project DOMAINE

European Donor Management in Europe

NEW

REGULAR

IN 

WITHDRAWN

INACTIVE

RECOVERED

Months   48    36    24    12

NEW

REGULARIN WITHDRAWN

INACTIVE RECOVERED

POTENTIAL

WITHDRAWN

Donates Does not

Probability ?NEW RetainDonates?

IN WITHDRAWN Improve

INACTIVE

WITHDRAWN

Reminder

Exclusion? Reminder

REGULAR Donates?
Annual 

frequency?
Area of 

influence?

Keep

Improve

Random selection 30%

Selection by probability 60%

Random selection 10%

RECOVERED Campaign? Improve

Selection algorithm





True Positives

True Negatives
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Probability

Non-responding 

donors

Responding 

donors

2323

993 909

UH
Badalona

UH
Girona

UH
Lleida

Active donor cohort

Year

2018      2019      2020      2021      2022     2023

Annual donations

9,8 8,7

15,3

11,0

General Specific

Responding donors / All donors (%)

642

427

Standar AI-based

Called donors (n)

AI-based prediction model capable of discriminating which donors will attend the

call for donation.

Additional factors influence in the final outcome and need to be accounted for. It

Is necessary to study how these factors influence donation to fine-tune the system.

The automated, AI-based system developed has great potential to optimize the

calling process for donation and improve the efficiency and sustainability of the

distribution of donors and donations in Catalonia.

AI-based strategies are a powerful asset to improve the processes that guaranty

the mission of supplying blood components to the population.
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