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 Injuries from ingestion 
(choking) of coins are common 
among children, with non-
negligible morbidity,1 but 
indications that smaller coins 
increase the risk of choking are 
mostly anecdotal. We evaluated 
this risk using a natural experi-
ment in Greece with the intro-
duction of the Euro in place of 
previously used larger coins. 
 
METHODS AND RESULTS 

 Data on inhalation and 
ingestion events (choking) were 
collected from a European Union 
injury monitoring process. A net-
work of three representative hos-
pitals was used for data from 
Greece, which shifted to the 
Euro system in 2002. For com-
parison, we also used similar 
data from a network of five rep-
resentative hospitals from Den-
mark, which has not 
shifted to the Euro system. De-
tails of these networks are de-
scribed elsewhere.2 Possible 
unrepresentativeness cannot 
affect validity of the reported re-

were compared before and after 
2002 using the Wilcoxon test. 
 During January–March, 
over the years 1996–2001, the 
Greek and the Danish databases 
each reported 39 childhood coin 
choking injuries, a three month 
incidence of 39/6=6.5 incidents. 
During the three first months of 
2002, the incidence in Denmark 
(four cases) is similar to that of 
the earlier years, which is in ac-
cordance with no change in the 
currency in Denmark. In con-
trast, a sharp and statistically 
significant increase was noted in 
Greece, where 17 coin choking 
incidents were recorded, in com-
parison to the observed average 
of 6.5 for the six previous years. 
Limiting comparison to Euro 
coins after 2002 and drachma 
coins (Greece’s currency) before 
2002 also indicates a doubling of 
choking incidence (table 1). 
 The bottom section of 
table 1 explores potential rea-
sons for 
the above findings. First, within 
Greece or Denmark, and within a 

sults, since these refer to the 
same dynamically evolving 
populations. For each ingestion 
or inhalation incident, data were 
obtained by specially trained 
interviewers interacting with the 
children, their guardians, and 
the attending health profession-
als. General physical character-
istics for the coins were re-
trieved from the European Cen-
tral Bank, the National Bank of 
Denmark, and the National 
Bank of Greece. 
 For Greece and Den-
mark, we obtained the risk of 
childhood coin choking during 
the three month period January 
to March 2002, relative to the 
risk during the same months 
over the preceding six years, 
1996–2001. We report exact 
significance levels and confi-
dence intervals under the as-
sumption that the numbers are 
from two Poisson distributions,3 
an assumption that was in 
agreement with the data. The 
physical characteristics of the 
coins involved in the injuries 

SHORT REPORT FROM GREECE: 

SWITCHING TO THE EURO: STILL HARD TO SWALLOW 
F C Papadopoulos, E Petridou, C E Frangakis, T Farmakakis, H Moller, G Rider 

Table 1 Coin related inhalation and ingestion injuries, and characteristics of coins involved in inhalation and ingestion injuries, during January–
March 2002 in comparison to January–March 1996–2001 in Greece (drachmas before 2002, Euros after 2002) and Denmark (same currency 
before and after 2002) 

Comparison between ‘‘prior to 2002’’ and 2002 for coins involved in inhalation and ingestion incidents through the Wilcoxon test. Mean values of 
the totality of the circulating coins are given in square brackets. 

Country 1996-2001 per year 2002 RR 95% CI p value 

Coin related incidents 
Greece 
All coins 
Euro in drachma coins 
Denmark (all coins are krone) 

 
 
6.5 
6.5 
6.5 

 
 
17 
14 
4 

 
 
2.62 
2.15 
0.62 

 
 
1.39 to 5.74 
1.08 to 4.08 
0.16 to 1.71 

 
 
0.003 
0.029 
0.49 

Coin characteristics 
Greece 
   Mean diameter (mm) 
   Mean weight (g) 
   Total circulation (million pieces) 
Denmark 
   Mean diameter (mm) 
   Mean weight (g) 
   Total circulation (million pieces) 

 
 
24.7 [25.0] 
6.9 [7.1] 
1780 
 
19.7 [24.9] 
4.7 [7.4] 
1790 

 
 
19.8 [21.6] 
4.4 [5.2] 
1600 
 
20.0 [24.9] 
4.2 [7.4] 
~ 1990 

   
 
0.0001 
0.007 
 
 
0.67 
0.77 
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time period (prior to 2002, or 
2002), the smaller of the circu-
lating coins are selectively in-
volved in coin related inci-
dents. Second, in Greece (with 
an increase in coin related 
incidents in 2002 compared to 
earlier years), there was also a 
decrease in the size of the 
coins involved, as the country 
switched currency (see fig 1). 
Third, in Denmark, (with no 
increase in coin related inci-
dents in 2002 compared to 
earlier years), there was no 
change in type or size of cur-
rency. 
 Using sampling ratios 
previously calculated2 and 
taking into account that the 
study period in 2002 was three 
months long, we can estimate 
that throughout Greece, 1411 
coin related incidents are ex-
pected to occur annually. Of 
these, slightly more than half 
((2.15–1.0)/2.15) represent 
coin related incidents that 
would have not occurred were 
it not for the change from 
drachma coins to Euro coins. 
 
DISCUSSION 
The findings from a natural 
experiment in Greece suggest 
that the change to smaller size 
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coins with the introduction of 
the Euro is responsible for an 
increase in coin related inci-
dents. Moreover, no other ex-
planation appears compatible 
with the data; the paediatric 
population in Greece is de-
creasing, and the total circula-
tion of Euro coins (1600 million 
pieces) in 2002 is lower than 
the corresponding circulation 
of drachma coins in previous 
years (1780 million pieces). 
 For these findings to 
be used for policy on coin de-
sign, they 
need to be combined with a 
future study on the association 
between coin size and more 
specific medical measures of 
morbidity, although reliable 
analysis of the latter was not 
possible with our data. Never-
theless, our findings justify and 
promote policy actions like that 
of Scandinavian countries, 
which have made sure that 
small and light coins have 
holes so that the flow of air is 
not obstructed in case of chok-
ing.4 Such studies will be es-
pecially relevant to countries 
that 
consider changing size and 
form of coins, including those 
planning to adopt the Euro. 

Figure 1 A 10 cent coin (left) and a 20 drachma coin (right). The size of the 20 drachma 
coin (24.5 cm diameter) is the typical (median) size of drachma coins ingested in the pe-
riod before 2002. The size of the 10 cent coin (19.8 cm diameter) is the typical (median) 
size of euro coins ingested in the period of 2002. 

www.archdischild.com 
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INTRODUCTION 
 Injuries due to foreign 
body aspirations and ingestions 
are quite common in childhood 
because of their link with some 
important developmental factors, 
such as the exploration of the 
environment using the sense of 
taste (‘mouthing’) and the diver-
sification of infant’s diet with 
solid food [1,2]. Foreign bodies 
can either enter the airways at 
different levels, resulting in their 
obstruction or the digestive tract, 
with usually less dangerous 
health outcomes [2,3]. Complica-
tions of injuries due to foreign 
bodies, such as infections of the 
respiratory tract and other condi-
tions following airway blockage, 
may put children at risk of per-
manent disability and even death 
[1,3]. 
 The information con-
cerning the magnitude and char-
acteristics of these injuries is, 
however, limited. In the United 
States, data from the Centres for 
Disease Control and Prevention 
(CDC) show that mechanical 
asphyxia due to foreign bodies is 
involved in the aetiology of about 
5% of deaths among children 
less than 4 years old; moreover, 
to each fatal event correspond 
more than 100 visits to emer-
gency departments due injuries 
related to foreign bodies [3,4]. 
To our knowledge, in Greece, no 

hospitals across the country. 
Specially 
trained health visitors routinely 
record data through personal in-
terviews with injured persons 
and/or their guardians on the ba-
sis of a pre-coded questionnaire 
that covers socio-demographic 
variables, event coordinates, in-
jury characteristics, as well as 
details about products involved in 
injury events. Notably, this infor-
mation can be used to 
generate reasonably reliable na-
tional estimates [6]. 
 For the purpose of this 
study, EDISS data concerning 
injuries due to foreign body aspi-
rations and ingestions sustained 
by children less than 15 years old 
were retrieved for the study pe-
riod 1996—2000 using specific 
EHLASS codes and key word 
searches of free text descriptions 
of injuries [7—10]. SAS software 
(SAS Institute, Inc., Cary, North 
Carolina) was used to perform all 
analyses, specifically a descrip-
tive analysis, simple cross-
tabulations and an analysis of 
free text descriptions of these 
injuries [11]. Approximate coun-
trywide estimates of overall and 
object-specific incidence rates 
were computed using sampling 
ratios based on some specific 
variables such as the age of pa-
tient and his/her place of 
residence [6]. In addition, foreign 

specific investigation has been 
undertaken to explore the burden 
of injuries due to foreign bodies in 
the paediatric population. Cur-
rently available data concern the 
management of oesophageal inju-
ries [5] and some findings from a 
worldwide epidemiological ap-
proach to the prevention of inju-
ries due to aspirations and inges-
tions of foreign bodies [2]. 
 Our investigation aimed 
to assess the magnitude, charac-
teristics and risk factors for inju-
ries due to foreign body aspira-
tions and ingestions among chil-
dren less than 15 years old, using 
injury data from a large database 
with more than 400,000 records in 
Greece. 
 
MATERIALS AND METHODS 
 The European Home and 
Leisure Accident Surveillance 
System (EHLASS) is as an exten-
sive home and leisure injury data-
base, which gathers data from 
accident and emergency depart-
ments of selected hospitals in 
participating European Union 
(EU) countries. In Greece, the 
Emergency Department Injury 
Surveillance System (EDISS), run 
by the Centre for Research and 
Prevention of Injuries, Athens 
University School of Medicine, is 
the extension of EHLASS. 
EDISS collects all injury informa-
tion (all ages included) in four 
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bodies involved in injury causa-
tion were scored (from one-
least important to six-most im-
portant) based on (1) frequency 
of injuries produced; (2) relative 
frequency of hospitalisations 
and (3) relative length of stay 
caused. Subsequently, a com-
posite scale by multiplying 
these scores was developed in 
order to provide a measure for 
the overall object-specific im-
pact in injury aetiology and rank 
these objects accordingly. 
 
RESULTS 
 A total of 2207 injuries 
occurred due to aspirations and 
ingestions of foreign bodies dur-
ing the study period, represent-
ing about 2% of all unintentional 
childhood injuries. Three of 
these injuries were fatal. The 
estimate based on the weight-
ing that was applied resulted in 
an annual incidence of about 
2.3 ingestions and aspirations 
of foreign bodies per 1000 chil-
dren in Greece; specifically, 
there were 1.2 injuries per 1000 
children due to inedibles, 0.8 
due to edibles and 0.3 where 
the nature of the object involved 
in injury causation could not be 
specified. 
 In about 1 out of 10 
cases, children’s guardians had 
attempted to provide first aid 
prior to seeking medical assis-
tance and 11% first sought care 
in primary health services and 
were subsequently referred to 
the emergency departments of 
EDISS participating hospitals. 
Overall 3.5% of children were 
transferred to the hospital by 
ambulance, almost half of them 
being referred by the primary 
health care physicians. Half of 
the referred cases were eventu-
ally hospitalised and only 17%of 
those who sought care directly 
to the emergency departments. 
 Table 1 shows the dis-
tribution of injuries according to 
the type of object involved in 
injury events. Injuries due to 
inedibles were more frequent 

than those due to edibles (56% 
versus 44%). Among inedibles, 
small parts of toys, coins and jew-
ellery (e.g. lucky charms and small 
religious objects), were the foreign 
bodies most frequently ingested or 
aspired. Graphic instruments (e.g. 
caps of pens, erasers), nails, pins 
and other sharp instruments also 
produced injuries with a relatively 
high frequency. By contrast, inju-
ries due to small stones and ce-
ramic pieces or pieces of wood and 
glass were rarely reported. As for 
those injuries related to edibles, 
fish bones were involved in the 
majority of ingestions and aspira-
tions (68%), followed by nuts (10%) 
and meat and bones (6%). 

 Compared with injuries 
related to edibles, those due to 
inedibles were more frequently 
sustained by males, children less 
than 5 years old and those of im-
migrant status (Table 2). These 
injuries happened usually in the 
bedroom or living room, during 
afternoon and early evening hours, 
more often when the child was left 
without adult supervision. By the 
time period of the year, injuries 
due to inedible foreign bodies were 
more frequently recorded during 
cold months. 
 Alternatively, aspirations 
and ingestions of edibles were 
recorded more often among chil-
dren of older ages (5—14 years 

Object Total number Percent of injury 
by object category 

Incidence 
rate/1000 

Inedible 
   Toy 
   Coin 
   Jewellery 
   Graphic instrument 
   Nail, pin, sharp instrument 
   Sewing object 
   Clothing accessory 
   Kitchen utensil 
   Battery 
   Thermometer 
   Christmas decoration 
   Package 
   Decoration 
   Plastic piece 
   Lamp, electric object 
   Piece of metal 
   Stone, ceramic 
   Piece of wood 
   Piece of glass 
   Other inedible 

 
177 
134 
90 
85 
73 
72 
63 
44 
43 
35 
29 
29 
28 
23 
23 
22 
21 
16 
16 
49 

 
16.5 
12.5 
8.4 
7.9 
6.8 
6.7 
5.9 
4.1 
4.0 
3.3 
2.7 
2.7 
2.6 
2.1 
2.1 
2.1 
2.0 
1.5 
1.5 
4.6 

 
0.20 
0.15 
0.10 
0.10 
0.08 
0.08 
0.07 
0.05 
0.05 
0.04 
0.03 
0.03 
0.03 
0.03 
0.03 
0.02 
0.02 
0.02 
0.02 
0.05 

Partial total 1072 100.0 1.20 

Edible (food) 
   Fish bone 
   Nut 
   Meat bone 
   Candy 
   Fruit and vegetables 
   Liquid 
   Other food 

 
579 
88 
51 
35 
31 
18 
54 

 
67.6 
10.3 
6.0 
4.1 
3.6 
2.1 
6.3 

 
0.54 
0.08 
0.05 
0.03 
0.03 
0.02 
0.05 

Partial total 856 100.0 0.80 

Unidentifiable 279 100.0 0.30 

Total 2207 100.0 2.30 

Table 1 Distribution of children recorded in the Emergency Departments Injury Surveillance 
System EDISS) for an injury due to aspiration or ingestion of foreign bodies by type of object 
involved in the event 
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old) and of Hellenic nationality; 
these occurred typically in the 
kitchen, during lunch hours and in 
the presence of an adult and were 

30% of these children 
spent more than 3 
days in the hospital, 
finding probably re-
flecting the need for 
bronchoscopy to re-
move these foreign 
bodies. 
 Injured chil-
dren were usually ex-
amined in outpatient 
settings, an X-ray was 
performed for each 
child who sought care 
in the emergency de-
partment and hospi-
talisation was neces-
sary in 18% of these 
cases. On average 
children were hospital-
ised for less than 3 
days and none of 
them presented any 
worth noting complica-
tion during their stay. 
Regarding treatment, 
upper gastrointestinal 
endoscopy was re-
quired in about 1 out 
of 10 and laryngo-
scopy or broncho-
scopy in 1 out of 20 
cases. In 4 out of 10 
cases, the foreign 
body was detected 
under direct vision and 
tongue depressor, 
whereas the object 
was spontaneously 
removed in less than 
3% of the events. In 
the remaining cases it 
was not considered 
necessary to under-
take any action. 
 Table 3 gives 
information about cer-
tain objects or catego-
ries of foreign bodies 
involved in the causa-
tion of injuries, which 
showed a significant 
differentiation by gen-
der. Boys had a higher 
frequency of aspira-
tions and ingestions of 

usually treated in outpatient set-
tings. Hospitalisation was neces-
sary for less than 15% of children; 
it is worth noting, however, that 

Variable Inedibles 
N 

 
% 

Edibles 
N 

 
% 

p-Value 

Demographic variables 
  Age (years) 
    < 1 
    1-4 
    5-14 

 
 
110 
587 
375 

 
 
10.2 
54.8 
35.0 

 
 
46 
430 
380 

 
 
5.4 
50.2 
44.4 

 
< 0.0001 

  Gender 
    Male 
    Female 

 
622 
450 

 
58.0 
42.0 

 
437 
419 

 
51.1 
48.9 

0.002 

  Nationality 
    Hellenic / tourist 
    Immigrant 

 
1015 
57 

 
94.7 
5.3 

 
835 
21 

 
97.5 
2.5 

0.001 

Event related variables 
  Place 
    Kitchen 
    Living room 
    Bedroom 
    Other place inside home 
    Veranda / yard 
    School 
    Other place 

 
 
124 
239 
380 
65 
31 
35 
31 

 
 
13.7 
26.9 
42.0 
7.2 
3.4 
3.9 
3.4 

 
 
228 
51 
8 
8 
5 
1 
9 

 
 
73.6 
16.4 
2.6 
2.6 
1.6 
0.3 
2.9 

 
< 0.0001 

  Time (missing values: 78) 
    8:00—11.59 
    12:00—15:59 
    16:00—19:59 
    20:00—23:59 
    24:00—7:59 

 
176 
302 
305 
205 
66 

 
16.7 
28.7 
28.9 
19.4 
6.3 

 
59 
294 
162 
150 
131 

 
7.4 
36.9 
20.4 
18.8 
16.5 

< 0.0001 

  Day 
    Weekday 
    Weekend 

 
760 
312 

 
70.9 
29.1 

 
588 
268 

 
68.7 
31.3 

0.29 

  Month 
    November—April 
    May—October 

 
614 
458 

 
57.3 
42.7 

 
442 
414 

 
51.6 
48.4 

0.01 

  Supervision (missing values: 996) 
    No 
    Yes 

 
410 
283 

 
59.2 
40.8 

 
32 
214 

 
13.0 
87.0 

< 0.0001 

Outcome of injury related variables 
  Outcome 
    Medical examination and advise only 
    Treatment 
    Hospitalization 

 
 
631 
244 
197 

 
 
58.8 
22.8 
18.4 

 
 
138 
596 
122 

 
 
16.1 
69.6 
14.3 

 
< 0.0001 

  Length of hospitalization 
    < 2 days 
    2 –3 days 
    > 3 days  

 
94 
82 
20 

 
48.0 
41.8 
10.2 

 
37 
47 
37 

 
30.6 
38.8 
30.6 

< 0.0001 

  No. of X-rays performed 
    0 
    1 
    > 1 

 
195 
418 
459 

 
18.2 
39.0 
42.8 

 
678 
96 
82 

 
79.2 
11.2 
9.6 

< 0.0001 

Table 2  Distribution of children with foreign body aspirations and ingestions recorded in the Emergency De-
partments Injury Surveillance System (EDISS) by type of object involved (inedibles vs. edibles) and demo-
graphic, event and outcome-related variables 

pieces of metal, toys, coins and 
nuts, while girls sustained more 
often injuries with jewellery, sew-
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ing and clothing accessories (e.g. 
needles, buttons), fish bones and 
other food. 
 As expected, during the 
cold time period of the year 
(November—April), winter holiday 
included, there was a peak of inju-
ries due to aspirations and inges-
tions caused by Christmas decora-
tions (data not shown). 
 Sewing and clothing ac-
cessories, jewellery and Christmas 
decorations and liquid food, fruit 
and vegetables and other food, 
produced more frequently injuries 
to infants (Table 4). Among these, 
5% were injuries due to by fish 
bones. Toddlers (1—4 years old) 
had a relatively high percent of 
aspirations and ingestions of fish 
bones and coins; importantly, 86% 
of all injuries due to nuts were re-
corded in this age group. Older 
children (5—14 years old), sus-
tained usually injuries due to fish 
bones, followed by coins and sew-
ing and clothing accessories. One 
of the three deaths was recorded 
in this age group following an injury 
with a bottle cap (data not shown). 
 In Table 5, foreign bodies 
involved in injury events were 
scored and ranked to provide a 
measurement of their burden, 
based on the frequency of injury 
occurrence, hospitalisation rate 
and the average length of hospitali-
sation. The objects most frequently 

fore, the objects with the highest 
overall composite score were: 
nuts, followed by other foods, nails, 
pins and other sharp instruments, 
sewing objects, coins, toys and 
batteries. 
 
DISCUSSION 
 Injuries related to foreign 
body aspirations and ingestions 
are not negligible in terms of health 
outcomes and health care cost. 
The burden of these injuries in 
ch i l dhood  was  p rev ious l y 
emphasised by other investigations 
[2,3,12,13], which pointed out that 
accidental inhalation of both 

organic and nonorganic foreign 
body material continues to 
represent an important cause of 
childhood morbidity and mortality 
[13,14]. 
 A large study based on a 
worldwide database recording 
injuries due to foreign bodies 
showed a distinct injury pattern 
among children of different 
culture or religion, reflecting 
some specific nutritional customs 
or manufacturing technology 
variations [2]. Indeed, such an 
injury pattern was present in our 
research, probably underlying 
some specific exposure by 

Object Gender 
Male 
N 

 
 
% 

 
Female 
N 

 
 
% 

Fish bones 
Nuts 
Other food 
Toys 
Coin 
Sewing and clothing 
   accessories 
Jewellery 
Pieces of metal 

278 
58 
23 
123 
90 
64 
 
33 
17 

26.3 
5.5 
2.2 
11.6 
8.5 
6.0 
 
3.1 
1.6 

301 
30 
31 
54 
44 
71 
 
57 
5 

34.6 
3.5 
3.6 
6.2 
5.1 
8.2 
 
6.6 
0.6 

Table 3 Distribution of children recorded in the Emergency Depart-
ments Injury Surveillance System (EDISS) with injuries due to aspi-
rations or ingestions of foreign bodies according to the categories 
objects that showed a significant difference (p ≤ 0.10) by gender 

x² with one degree of freedom comparing the particular object or 
category of object with the sum of all other objects or categories of 
objects by gender. 

involved in 
injuries were 
coins, toys 
a n d  f i s h 
bones. The 
objects with 
the highest 
hospitalisation 
rate were 
nuts, sewing 
objects, coins, 
liquid food and 
plastic pieces. 
A hospitalisa-
t i o n  wa s 
lengthiest for 
nuts, pieces of 
metal and 
other inedi-
bles. There-

Table 4 Distribution of children recorded in the Emergency Departments Injury Surveillance System( EDISS) with injuries due to aspirations or 
ingestions of foreign bodies according to the categories of foreign bodies that showed a significant difference (p ≤ 0.10) by age group. 

x² with two degrees of freedom comparing the particular object or category of object with the sum of all other objects or categories of objects 
by age. 

Object Age (years) 
< 1 
N 

 
 
% 

 
1-4 
N 

 
 
% 

 
5-14 
N 

 
 
% 

Fish bone 
Nut 
Other food 
Fruit and vegetables 
Liquid 
Sewing object and clothing accessories 
Jewellery 
Coin 
Decoration and Christmas decoration 
Other inedible 
Thermometer 
Lamp, electric object 
Piece of wood 

8 
6 
9 
6 
12 
26 
12 
4 
11 
9 
1 
6 
0 

5.1 
3.8 
5.8 
3.8 
7.7 
16.7 
7.7 
2.6 
7.0 
5.8 
0.6 
3.8 
0.0 

264 
76 
24 
15 
6 
72 
51 
81 
38 
20 
29 
14 
5 

26.0 
7.4 
2.4 
1.5 
0.6 
7.1 
5.0 
8.0 
3.7 
2.0 
2.9 
1.4 
0.5 

307 
6 
21 
10 
0 
37 
27 
49 
8 
20 
5 
3 
11 

40.7 
0.8 
2.8 
1.3 
0.0 
4.9 
3.6 
6.5 
1.1 
2.7 
0.7 
0.4 
1.5 
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national i ty,  as well  as a 
differentiation of injury types by 
age group and gender. For 
instance, fish food involved in most 
injuries due to edibles in our study, 
is an important component of the 
Mediterranean diet. Such a high 
incidence of similar injuries was 
previously reported in Asian 
populations, associated with 
dietary customs of these people 
[12,15,16]. Fish bone aspirations 
and ingestions were, however, 
rarely reported for infants [17], 
while in our investigation, eight 
cases of choking with fish bones 
were recorded in this age group. 
This reflects that parents in Greece 
often include fish into child’s diet 
since infancy. 
 Our separation of injury 
burden into the three components: 
(1) frequency (2) hospitalisation 
rate and (3) length of a 
hospitalisation increases the 
interpretation of the findings 
towards policy and effective 

been serious. Thus, perhaps the 
more objective measure indication 
that an object poses real danger to 
the child is the length of a 
hospitalised case. An example of 
an ‘object’ underscoring the 
distinction between these three 
measures of burden is fish bone, 
which has highest frequency of 
occurrence, but low hospitalisation 
rate and length of hospitalisation. 
 In relation to the above, 
and in order to strengthen the 
e v i d e n c e  e m e r g i n g  f r o m 
investigations [12,18], we are also 
reporting that nuts have a high 
i n j u r y  p o t e n t i a l ,  c a u s i n g 
suffocations more often to young 
children aged 1—4 years old, but 
also to infants and older children. 
Apart  f rom some isolated 
interventions such as the Food 
Choking Prevention Act (2003) in 
the United States, urging the 
introduction of safety labels on 
food that poses a demonstrably 
high choking risk to children [19], 

intervention. Specifically, since it is 
a natural tendency of toddlers and 
infants to explore objects with 
theirmouths, themere h igh 
frequency of an object in ingestion 
cases may simply reflect high 
exposure to that object. From an 
intervention point of view, this 
means that if we were to limit 
access to that object, the child 
could simply ‘substitute’ it by 
another object, and so the 
intervention would have little, and 
even possibly harmful impact 
depending on the substitution 
object. A hospitalisation rate is less 
prone to such exposure and 
substitution effects since it 
indicates, to a degree, the ‘need’ to 
be hospitalised when having 
ingested such an object. However, 
even this ‘need’ is not an entirely 
objective measure of burden, since 
it may reflect to a degree the 
urgency that a parent feels to refer 
the child to the hospital for 
ingestions that might not have 

Object Frequency of 
occurrence 

Hospitalisation rate Average rate of 
hospitalisation 

Overall score 

Nut 
Other food 
Nail, pin, sharp instrument 
Sewing object 
Coin 
Toy 
Battery 
Other inedible 
Meat bone 
Liquid 
Piece of plastic 
Graphic instrument 
Decoration 
Candy 
Jewellery 
Kitchen utensil 
Clothing accessory 
Fruit and vegetables 
Piece of metal 
Stone, ceramic 
Fish bone 
Package 
Christmas decoration 
Lamp, electric object 
Thermometer 
Piece of glass 
Piece of wood 

5 
4 
4 
4 
6 
6 
3 
3 
4 
1 
2 
5 
2 
3 
5 
3 
4 
2 
1 
1 
6 
2 
2 
2 
3 
1 
1 

6 
5 
5 
6 
6 
3 
4 
4 
5 
6 
6 
3 
4 
4 
3 
2 
2 
5 
2 
4 
1 
3 
1 
5 
1 
2 
1 

6 
5 
5 
4 
2 
4 
6 
6 
3 
5 
4 
3 
5 
3 
2 
4 
3 
2 
6 
3 
2 
2 
5 
1 
1 
1 
1 

180 
100 
100 
96 
72 
72 
72 
72 
60 
30 
48 
45 
40 
36 
30 
24 
24 
20 
12 
12 
12 
12 
10 
10 
3 
2 
1 

The over all burdens core is the product of the three scores. 

Table 5 Distribution of objects involved in aspirations / ingestions of foreign bodies by different measures of hazard (frequency of occur-
rence, hospitalisation rate, average length of hospitalisation; 1, less important to 6, most important) 
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little has been done to sensitise 
parents and guardians about the 
danger posed by some food when 
consumed by children. We strongly 
suggest that safety labelling 
become compulsory for nuts, 
which must not be given to children 
less than 7 years old. 
 S t r e n g t h  o f  o u r 
investigation was the use of a high-
quality national injury database 
that covers a representative sector 
of the child population and the 
possibility to appropriately draw 
some important coordinates of 
injury events. The lack of data 
concerning the actual exposure of 
children to specific foreign bodies, 
however, has limited the analysis 
of the hazard posed by these 
objects to their consequences in 
terms of number of injuries and 
health outcomes. Moreover, as the 
differential diagnosis of foreign 
body ingestions and aspirations is 
very difficult [20] and injury 
surveillance systems do not 
usually keep detailed records 
concerning the symptoms, we 
could not specifically separate 
aspirations from ingestions and 
vice versa. 
 In conclusion, injuries due 
to foreign bodies are responsible 
for a significant burden of injuries 
in childhood and show a specific 
epidemiological pattern. Preventive 
measures, such as raising the 
awareness of paediatricians and 
parents about the risk posed by 
some objects including food, as 
well as the compulsory labelling at 
EU level of products dangerous for 
children, are important steps that 
may significantly decrease the 
incidence and severity of injuries 
due to aspiration and ingestion of 
foreign bodies. 
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