
UBSEPH

The Susy Safe Project 
Surveillance System on Suffocation Injuries Due to Foreign Bodies in European Children 

 

SUSY SAFE 
Surveillance System on Suffocation Injuries Due to Foreign Bodies in European Children 
Funded by the European Commission, DGSANCO, Consumer Affairs Directorate  

Foreign bodies in children:  

Safer products for preventing choking 

and injuries 
 

Results of the Joint Program Italy-Argentina 

MAE-MINCYT 

 

Dario Gregori 
Unit of Biostatistics, Epidemiology and Public Health 

Department of Cardiac, Thoracic and Vascular Sciences 
 
dario.gregori@unipd.it  

 



UBSEPH

Comparison of types of material removed in the 

Jackson collection and the Modern collection

(Reilly et al, 2003)

Statistics / history 

 Many attempts have been performed, to understand the 
relationship between shape and size of the object, 
obstruction location and injury severity. 
 

 Chevalier Jackson (endoscopist) and 
colleagues removed 3200 objects 
between 1920 and 1932 (JC collection) 

 Based on the 
JC collection, 
the small part 
cylinder was 
developed in 
the 1970s (by 
CPSC = Consumer 

Product Safety Comm., 
BPS = Bureau of Product 

Safety) 
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Epidemiological background 

• Suffocation due to foreign bodies (FB) is a leading cause of death in children aged 0-3 
and it is common also in older ages, up to 14 years. 
 

• Based on the RPA report (2003) the estimated number of incidents per year in children 
aged 0-14 is in EU of about 50.000, 10% of which are fatal 

 

• In the RPA report (2003) About 10.000 accidents involve inorganic objects, in general 
industrial products, mostly plastic and metal parts, coins, and toys. Out of the estimated 
2.000 incidents per year involving toys, the fatalities are 20. 
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The problem of choking risk from foreign bodies is a 

multifaceted problem since epidemiological. behavioural. 

medical. socioeconomic and legislatory aspects are 

involved and only a joint effort of all these components 

can  achieve a significant result 

Foreign Bodies injuries: a multifactorial problem 
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Primary Endpoints of the project 

• Aim of the project is to establish a registry for injuries due 
to non-food foreign bodies ingestion, gathering data on 
choking in all EU Countries and beyond, in order to: 
 
– provide a risk-analysis profile for each of the products 

causing the injury in terms of its characteristics with the aim at: 
 
• creating a surveillance systems for suffocation injuries caused to 

young consumers by inappropriate product design or packaging; 
• helping to guarantee the safety of consumers, indicating products 

whose risk profile is clearly not compatible with a safe fruition of the 
product itself; 

• providing the EU Commission with comparative data on risk/benefit 
of each of the products causing the injuries, in order to weight 
acceptable risks versus the foreseen economic impact of recalling the 
product involved from the market; 
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Susy Safe 
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Participating Hospitals 

Overall 68 Institutions  

from 36 countries 
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EU countries 8280 

Cyprus 99 

Czech Republic 303 

Denmark 70 

Finland 421 

France 122 

Germany 157 

Greece 88 

Italy 5241 

Poland 45 

Romania 753 

Slovak Republic 240 

Slovenia 105 

Spain 149 

Sweden 236 

Netherlands 77 

United Kingdom 174 

Non EU Countries 7921 

Argentina 2336 

Croatia 19 

FYROM 63 

Pakistan 13 

South Africa 5240 

Turkey 250 

Total 16201 

The Susy Safe DataBase 

At 2013 19552 injuries 
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Susy Safe Data Base summary 

Reference Number of FB 

observed

SUSY SAFE Total 16201

SUSY SAFE EU 8280

Mikovic:2003 6953

Reilly:2003 5528

Ciftci:2003 563

Oguzkaya:1998 500

Black:1994 440

Emir:2001 403

Rothmann:1980 225

Black:1984 224

Blazer:1980 200

Jimenez:2000 189

Shinar:2003 182

Lau:2001 181

Karakoc:2002 174

Rimell:1995 165

Benjamin:1974 162

Cohen:1980 143

Brkic:2001 136

Tan:2000 135

Wolach:1994 127

WaiPak:2001 115

Situation at the end of Phase I 

Prospective cases: 1010 (14%) 

Retrospective cases: 6269 (76%) 

 

Situation at the end of Phase II 

Prospective cases: 5041 (29.7%) 

Retrospective cases: 11910 (70.01%) 

 

Data available from 1987 
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SS Activities 

Research Activities 
• SS maintenance and 

enlargement 

• SS Risk Profiling System 

development 

• Consumer data 

• Unconventional data sources 

evaluation and implementation 

• Literature review and synthesis 

 

Scientific Activities 
• Scientific dissemination (papers & 

congresses) 

• Institutional cooperation (CEN, 

DGSANCO, MAE, …) 

• International Societies Support 

• Dissemination to public 

(PUBCHILD, I2C) 

• Cooperation with other no-profit 

institutions 

(PROCHILD,SAFEKIDS) 

 



UBSEPH

Publication & Privacy Policies 

•Publication: 

 

•Main scientific papers using the overall data will be published using 

the formula “The SUSY SAFE Investigators”, with a list of all 

enrolling centres, recognizing in this way the contribution of each 

investigator as a co-author. 
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Privacy: 

 

All the cases will be anonymously reported, no personal 

information of the patients being send nor stored in the 

Susysafe Registry. All the personal information will be stored 

exclusively on the physician’s computer. 
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Center 
Accreditation 

required 

System 
Database 

System 

Server 
Temporary 

Area 

 

Accreditation 

Area 

 

WEB Published 

Area 

Personal 

information on 

cases 

Privacy 

protected 

Quality Control 
Verification of data completeness and 

correctness 

Consumer report 
Scale-up estimators 

Public 

Activity 
Database Query 

Data entry for self-

reported injuries 

Risk Profiling 

1 

2 

3 4 

5 
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General details about the patient and the injury 
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Location (ICD9 code) 

Presence of complications 

Basic characteristics of the child 
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Details about the extracted Foreign Body 

Type 

Shape 

Consistency 

Axis’ length (diameter) 

FB association  

with other objects 
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Susysafe Case Report software (SCR) 

 circumstances of the accident 
• Adult presence 

• Child’s activity at the moment of 

the accident 

 hospitalization details 
• The department that initially look 

for the child 

• Hospitalization period 

 FB physical details 
• Picture of the FB 

• Cylinder test data 

• Actual volume of the FB 
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Quality Control Procedure 

• Low Quality: few basic data available (e.g.: gender, age, …) 

• Medium quality: basic data on FB characteristics and procedures are 

available (FB type, type of procedure, …) 

• High quality: detailed data on at least one FB characteristic are available 

(shape, size, circumstances of the accident, …) 

Low

35%

Medium

26%

High

39%

Retrospective Cases 

Low

26%

Medium

28%

High

46%

Prospective Cases 
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The Injured Children 

Male 
54% 

Female 
46% 

12 children were disable 
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Location of Foreign Body 

ICD931 
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Location, FB Type and Gender 
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ICD931

ICD932

ICD933

ICD934

ICD935

Female Male

In case of disability, location was: 

1 case ICD932 

4 cases ICD934 

7 cases ICD935 

3 deaths in ICD934: 

age <3 years 

2 in Italy, 1 in Finland 
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Food objects 

•Food Objects 51.3% 

[CATEGORY 
NAME] 

[PERCENTAGE] 

bone 

40% 

fruit stone 

1% 

nut 

25% 

other food 

18% 

seed 

and 
grain 
10% 

sweet 

2% 
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Non-food objects 
Non-food objects 48.7% 

Macedonia 

Romania 

Romania 

%

accessorize 0.92

arthropod 1.60

battery 2.84

bone 0.06

button 2.34

cap 0.37

coin 10.97

cotton 2.10

earplug 0.92

FPCI 0.68

jewellery 3.02

metal 1.17

paper 4.13

pearl, ball and marble 29.78

pebble 7.89

pin and needle 4.56

plastic 4.69

polystyrene 1.91

sponge 0.62

stationery 5.98

other stationery 0.37

stick 0.74

tinfoil and cellophane 1.36

toy 10.97

other inorganics 4.81

other organics 0.80
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Shape (non food objects) 

2D 
8% 

2D circle 
5% 

3D 
26% 

Cylinder 
13% 

Needle shape 
2% 

Spherical 
40% 

Other 
6% 

2D 3D+Cyl Sphere

accessorize 25.0 58.3 0.0

arthropod 5.9 58.8 35.3

battery 0.0 97.1 0.0

button 0.0 71.4 21.4

cap 25.0 75.0 0.0

coin 0.0 100.0 0.0

cotton 22.2 29.6 37.0

earplug 0.0 18.2 81.8

FPCI 42.9 57.1 0.0

jewellery 19.0 31.0 40.5

metal 13.3 6.7 13.3

other inorganics 44.2 42.3 9.6

other organics 20.0 60.0 20.0

other stationery 20.0 60.0 0.0

paper 55.6 11.1 2.2

pearl, ball and marble 7.6 9.6 81.4

pebble 4.8 21.0 59.0

pin and needle 0.0 54.4 0.0

plastic 23.6 49.1 5.5

polystyrene 3.8 23.1 57.7

sponge 0.0 71.4 28.6

stationery 5.3 84.2 5.3

stick 20.0 50.0 0.0

tinfoil and cellophane 82.4 5.9 11.8

toy 24.6 42.0 31.2
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Consistency (non food objects) 

Conforming 
13% 

Rigid 
71% 

Semi-rigid 
16% 

Conforming Rigid Semi-rigid

accessorize 13.3 66.7 13.3

arthropod 19.2 0.0 42.3

battery 0.0 90.7 0.0

button 0.0 73.0 2.7

cap 0.0 66.7 0.0

coin 0.0 100.0 0.0

cotton 76.5 0.0 5.9

earplug 20.0 0.0 80.0

FPCI 11.1 33.3 22.2

jewellery 0.0 81.3 4.2

metal 0.0 94.7 0.0

other inorganics 27.3 40.9 15.2

other organics 23.1 30.8 38.5

other stationery 0.0 50.0 33.3

paper 50.7 4.5 10.4

pearl, ball and marble 6.0 71.9 11.9

pebble 1.6 90.6 1.6

pin and needle 2.9 89.9 0.0

plastic 15.1 43.8 26.0

polystyrene 41.9 0.0 41.9

sponge 60.0 0.0 10.0

stationery 4.3 46.8 34.0

stick 0.0 75.0 8.3

tinfoil and cellophane 40.9 4.5 40.9

toy 6.2 50.8 23.7

% of total cases 
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Volume (non-food objects) 

Min 5% 25% Median 75% 95% 99% Max

0.5 4.2 16.7 41.9 104.7 470.1 1045.6 2093.3

483 mm3 

943 mm3 

268 mm3 
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Volumes (food objects) 

 Min 5% 25% Median 75% 95% 99% Max

bean and pea 15.7 16.1 26.2 37.7 83.7 384.3 . 452.2

bone 0.2 0.2 2.4 5.9 31.4 628.0 . 2110.1

fruit stone 9.4 9.4 37.7 68.0 201.0 . . 795.5

nut 6.3 9.4 25.1 26.2 51.3 213.3 . 471.0

other food 1.0 4.2 26.2 37.7 104.7 1046.7 . 4710.0

seed and grain 1.0 4.6 16.7 36.6 101.8 306.0 . 418.7

sweet 4.2 4.2 14.9 33.0 134.2 . . 937.8

Total 0.2 2.3 16.7 31.4 71.7 418.7 3006.2 4710.0

483 mm3 

943 mm3 

268 mm3 
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Outcome definitions 

• Severe injury: FB injury requiring at least 

one day of hospitalization (DTI, 1999) 

• Complications: occurrence of at least one 

complication, as reported by the physician, 

requiring or not hospitalization 
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Incidence (%) of complications by FB type 
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Activity and supervision 

33% 

8% 
59% 

Eating

Other

Playing

  Eating Other Playing 

Un-supervised 14.10% 51.90% 56.40% 

Supervised 85.90% 48.10% 43.60% 

42% 

58% 
Un-supervised

Supervised
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The risk engine: Bayesian Model 

P(I|V, C) = P(V|ISS,C) x P(ISS|I,C) x P(I|C) x P(V)-1 

V = object characteristics 

(volume, shape, …) 

C = child characteristics (age, 

gender, …) 

Susy Safe 
Registration 

coverage 

ICD 

records 
… 
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Estimating the risks (Risk Engine Web Interface) 
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Probability of injury in trachea, bronchi and lungs, due to 2D circle object < 39.47 mm3 (approx coin) 

 

Risk estimate1 0.000168 

Risk estimate2 for Greece 0.000132 

1SS data 
2Papadopoulos 2004 
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Risk of Injury vs. Risk of Severe Injuries 

0.00

0.50

1.00

1.50

2.00

2.50

3.00

3.50

4.00

toy sweet stationery seed needle pebble ball nut coin button bone battery

Overall Risk (x 10000)

Severe Injury (x 1000)



UBSEPH

“Alta rilevanza Scientifica e Tecnologica Italia-Argentina” 

Projects 

The projects starts with a framework agreement between the Italiand and 

Argentina Governments, signed in Bologna on the 3° of December 1977 and 

being active since 2001 

 

Direzione  Generale  per  la 
Promozione  del  Sistema  

Paese, Unità  per  la  
Cooperazione Scientifica e 
Tecnologica del Ministero  
degli  Affari  Esteri Italiano 

Ministerio  de Ciencia, 
Tecnología e Innovación 

Productiva  (MINCyT)  
Argentino 

Goal of promoting High-Quality Scientific and research Cooperative Projects 
between highly qualified partners in both countries 
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The Italy-Argentina Project 

2011-2013 

Development of a common risk –assessment tool for Risk-

Assessment of Foreign Bodies Injuries in children 

 

Unità di Biostatistica, Epidemiologia 
e Sanità Pubblica 

Dipartimento di Scienze 
Cardiologiche, Toraciche e Vascolari 

Università di Padova 

Prof. Dario Gregori  

Servicio de Endoscopia Respiratoria 

 Hospital De Pediatría Juan P. 
Garrahan 

Prof. Hugo Rodriguez 
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3059 Injuries recorded in Argentina 

A dedicated web server Italian/Spanish 

 

http://www.susysafe.org/granderilevanzaIT-AR/ 
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18 papers in international peer-reviewed journals 
47 citations              H-index 4 

3-years Scientific Activity 
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Public awareness campaign: >300 newspaper and TV clippings 
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Beyond Argentina: Mexico and Ecuador 
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The SusySafe-INMETRO joint Agreement 

On September 2013, a Memorandum of 
Understanding has been signed between INMETRO 
and SUSYSAFE 

http://www.inmetro.gov.br 

INMETRO 
data on 
Brasilian 
injuries 

SusySafe Risk 
Assessment 
and 
International 
Data for 
Differential 
Risk Analysis 



UBSEPH

Project plan proposal 2014-2016 

Progetti di Alta Rilevanza  

MAE (Italy) and MINCYT (Argentina) 

Addressing vulnerabilities in children: a pilot project for the development 
of a surveillance and prevention system 

Extending the notion of injuries to that of “vulnerability” of children, including 
“any situation exposing the child to future chronic or immediate acute illness 
or disability” like obesity, violence… 
 
Establishing in selected Health Care facilities a common platform from data 
recording, alerting and information sharing, based on the experience of the 
susysafe web platform and risk assessment engine 
 
Studying the relationships among adverse outcomes and their determinants 
(e.g.: obesity and injuries w.r.t. socio-economic status) 
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the susy safe project 

Aim of the project is to establish a surveillance registry for injuries due to 
non-food foreign bodies ingestion: 

provide a risk-analysis profile for each of the products causing the 
injury  

provide an evaluation of how socio-economic disparities among EU 
citizens may affect the likelihood of being injured by FB ingestion, 
with the aim of implementing specific educational activities on safe 
behavior and active parental guard with regards to the specific 
products causing the injury  

involve, as appropriate, Consumer Associations and/or National 
Market Surveillance Authorities in data collection and proper 

education of consumers  
www.susysafe.org 

Funded by the European Commission, DGSANCO, 
Consumer Affairs Directorate 

Permanently endorsed as a Key-Relevance project for 
European Union 


