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Abstract

Choking injuries in children represent a severe public health burden. Although most choking injuries are due to food, parents
have often been found to be unaware of the choking hazards presented by food. In this context, healthcare professionals may
play an important role in choking prevention by educating families. We investigate the perception of choking injury risk
among healthcare profession students by comparing their awareness and knowledge of choking hazards with those of people
without a specific health education. A survey was conducted among a sample of final year healthcare profession students
from two universities in northern Italy and a sample of adults from the general population without any health education.
Respondents were asked to look at ten pictures and identify the items that pose the greatest choking hazard to children of
different age groups. Seventy-one students and 742 adults without any health education responded to the survey. A higher
percentage of the adults without a health education identified a food item as posing the greatest choking hazard in comparison
to the percentage of healthcare profession students. The results of this study suggest that there is a need to include specific
educational modules on choking prevention in healthcare-related degree programs.
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Introduction

Foreign body (FB) aspiration is a common problem for the
pediatric population. In most cases, FBs are expelled spon-
taneously [1], but a significant proportion of FBs become
stuck in the aerodigestive tract, which can lead to severe
complications [2]. It has been estimated that in developed
countries, 300-600 children under 15 years of age die every
year due to choking injuries [3]. According to the statistics
of the National Safety Council of the United States, in 2013,

Electronic supplementary material The online version of this
article (https://doi.org/10.1007/s10900-019-00662-5) contains
supplementary material, which is available to authorized users.

b4 Dario Gregori
dario.gregori @unipd.it

Unit of Biostatistics, Epidemiology and Public Health,
Department of Cardiac, Thoracic, Vascular Sciences

and Public Health, University of Padova, Via Loredan, 18,
35131 Padova, Italy

Prochild Onlus, Trieste, Italy

Department of Clinical and Biological Sciences, University
of Torino, Torino, Italy

@ Springer

a total of 4800 deaths in the US alone were caused by FB
aspiration or ingestion [4].

Several studies have found that food items represent the
most common type of aspirated FB by children [5]. Specific
characteristics of food items (e.g., shape, size and texture)
can expose children to a high risk of choking, with the most
hazardous being small and hard foods such as nuts and seeds
[6, 7]. However, large pieces of food can still represent a
choking hazard for children because they are, for exam-
ple, difficult to chew (e.g., large pieces of fruit). The most
hazardous shapes are cylindrical and round (e.g., hot dogs,
sausages, cherry tomatoes, and olives) because food items
of this shape can more easily slip into the airway before
a child can chew them, thus causing a complete or partial
obstruction.

Food items that pose the greatest choking hazard (with
a few exceptions) can be altered (size, shape or texture)
through food preparation guidelines to become less hazard-
ous [8, 9] (e.g., by cutting fruits and vegetables into small
pieces, by cutting spherical-shaped food into quarters, and
by cutting cylindrical foods lengthwise). However, several
studies [10-12] have shown that families are often unaware
of the choking hazards presented by many food items and
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may consequently give hazardous, inadequately prepared
food items to young children.

Existing studies have therefore demonstrated that fami-
lies seem to lack current and/or sufficient information about
choking injury prevention and thus suggest an urgent need
for educational campaigns aimed at preventing choking
injuries. In this context, healthcare professionals (especially
pediatric professionals) play a key role in choking injury
prevention through family education, since they are often
the principal source of information on choking hazards for
parents [12]. Despite this evidence, most published stud-
ies addressing the role of healthcare professionals in the
acute care of patients with FB and choking injures miss the
relevance of primary prevention activities [13]. Healthcare
professionals play a key role in both primary and secondary
prevention activities. Thus, it could be beneficial to have
their perceptions and knowledge of choking hazards con-
sidered in the planning of effective public health choking
prevention strategies.

Several studies have investigated the relationship between
risk perception and the adoption of ‘risky’ behaviors. The
analysis of risk perception has become a crucial factor in
predicting higher risk behaviors, including unintentional
injuries [14]. Within such a framework, it can be reasonably
assumed that the perception of choking hazards may have
a significant impact on the attitudes and actions of health-
care professionals. This category of professionals, because
of their close contact with parents and families, can play
a crucial role in choking prevention; in contrast, a lack of
awareness or incorrect knowledge of choking hazards could
result in incorrect information being passed on to families.

The purpose of this study is therefore to investigate the
perception of choking hazard risk among students studying
for degrees in the healthcare profession at two universities
in northern Italy and to compare their awareness and knowl-
edge about choking hazards with those of adults without a
specific health education.

Materials and Methods
Questionnaire Development

A questionnaire developed in the context of the Susy Safe
project [10] was used to gather information on choking
hazard perception for the study survey. The questionnaire
(Fig. 1) gathered sociodemographic information [age; gen-
der and city of residence; number of children; number of
brothers/sisters; type of health degree (for students)] and
included ten images: jewelry; popcorn; batteries; hotdogs;
toys; stationery; candies; coins; nuts; and seeds (Fig. 1).
Participants were asked to look at the images and answer
three questions by identifying a maximum of two items (per

age group) that they considered to pose the greatest choking
hazard (out of the ten items) to children aged: (A) less than
1 year old; (B) 1-2 years old; and (C) 3-6 years old (Fig. 1).
A further question asked participants if any of their children,
brothers or sisters had suffered from a choking injury and if
so, what type of FB was involved.

Students in Healthcare Education

Anonymous, self-administered questionnaires were emailed
to 154 healthcare profession students and completed between
February and May 2017. The students were in their final year
of a bachelor’s degree in Dietetics, Midwifery (University
of Padova, Italy), or Nursing (University of Torino, Italy).
Research Electronic Data Capture (RedCap) [15] was used
for questionnaire management. Weekly reminders encour-
aging participation were sent out over a 15-week period to
students who did not access the survey in the first instance.
Seventy-one students competed the questionnaire (46%
response rate).

Adults Without a Health Education

A self-administered printed questionnaire was completed by
742 adults (aged > 18 years old, with Italian comprehen-
sion) without a health education. Enrollment and completion
of questionnaires took place during several Italian public
events in 2015 (in Padova and Rimini) and 2016 (in Tri-
este, ‘Trieste Next’, and Rome, “Women’s health day’). Dur-
ing these events, after the completion of the questionnaire,
information was presented to sensitize adults to the issue
of food choking injuries in children by promoting primary
prevention (food items that pose a higher choking hazard
and reducing choking risk through food preparation) and
secondary prevention (how to perform pediatric unblocking
maneuvers).

Statistical Analysis

Descriptive statistics were reported as the median (I and
IIT quartiles) for continuous variables and percentages
(absolute numbers) for categorical variables. The Wil-
coxon—Kruskal-Wallis test was performed for continuous
variables, and Pearson’s Chi square test was performed for
categorical variables. The multiple marginal independence
test was performed on multiple-response variables [16].
Items shown in the images (Fig. 1) and identified by
respondents as posing the greatest choking risk (for the dif-
ferent age groups) were classified as being either food or
nonfood. Multivariable logistic regression models (odds
ratio, OR, and confidence intervals, C.I.) were estimated to
assess the effects of factors of interest on the probability of
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Look at these pictures and answer the 3 questions:
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A. Among the represented objects, which ones in your opinion pose the greatest risk of choking in an infant less than 1 year old?

(check the number corresponding to the object, max 2)

1 2 3
6 7 8

B. Among the represented objects, which ones in your opinion, pose the greatest risk of choking in a child of 1 or 2 years? (check

the number corresponding to the object, max 2)

1 2 3 4
6 7 8

C. Among the represented objects, which ones in your opinion, pose the greatest risk of choking in a child of 3, 4, 5 or 6 years?

(check the number corresponding to the object, max 2)

1 2 3 4
6 7 8

Did any of your children already risked choking due to a foreign body?

Yes No

Object cause of the accident?

Was there risk of death?

Yes No

® 8 Coins

10 Seeds

Fig. 1 Questionnaire given to adults without a health education (English version)

identifying a food item as one that poses a higher choking
hazard to children in comparison to nonfood items.

Computations were performed with R software 3.3.3 [17]
with the Rms [18] and MRCYV [19] packages.

Results
The median age of the 71 students who completed the ques-

tionnaire was 22 years, and most of them were female (87%).
The largest participation came from students in a nursing
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degree program (56%, Table 1). No students had children,
and most of them (84%) had at least one sibling.

The median age of the 742 adults without a specific health
education was 41.5 years old, with 79% being female with at
least one child. Table 2 shows that their socioeconomic level
was medium-high, that 51% of respondents had attended
college and that 35% were employed in office jobs.

Of the participants, 15 out of 71 students and 206 out of
742 adults without a health education reported that a fam-
ily member (children for adults without a health education,
siblings for students) had experienced a choking episode
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Table 1 Characteristics of (n=71)

students

Gender
Male 13% (9)
Female 87% (62)

Age 21.0/22.0/23.0
Children: 0 100% (71)
Siblings: 0 15% (11)
1-2 77% (55)
34 7% (5)

Degree course
Dietetics 18% (13)
Nursing 56% (40)
Midwifery 25% (18)

Data are percentages (absolute
numbers) for categorical vari-
ables and first quartile/median/
third quartile for continuous
variables

Table 2 Characteristics of adults without a health education

(n=742)

Gender

Male 21% (155)

Female 79% (575)
Age 36.0/41.5/49.0
Children

0 14% (103)

12 74% (529)

34 12% (83)
Education

Postsecondary education 51% (371)

Primary education 8% (56)

Secondary education 41% (296)
Job

Housewife 10% (62)

Manager 27% (172)

Student 5% (33)

Self-employed 5% (29)

Teacher/office worker 35% (221)

Manual laborer 10% (63)

Retired 4% (24)

Unemployed 5% (31)

Data are percentages (absolute numbers) for categorical variables and
first quartile/median/third quartile for continuous variables

as a child. Food (especially candies and cured meat) was
the item most frequently involved in the choking injuries
reported (Table 3).

Table 4 shows the distribution of responses from the stu-
dent and adult groups to the three questions (Fig. 1a—c). For

Table 3 Items involved in previous choking episodes experienced and
reported by survey participants (grouped as either food or nonfood)

Students (n=14) Adults without health
education (n=184)

Food items
Grain/granola - 1% (2)
Meat and fish - 6% (10)
Pasta, bakery products 7% (1) 15% (29)
Cured meats 21% (3) 8% (15)
Vegetables and legumes  — 3% (7)
Savory snacks - 2% (4)
Candy 7% (1) 19% (35)
Mozzarella cheese 7% (1) 3% (5)
Fruits - 12% (21)
Hot dog - 1% (1)
Nuts and seeds 7% (1) 2% (4)
Food, not specified 21% (3) 10% (19)
Nonfood items
Glass - 2% (3)
Coins and buttons 7% (1) 3% (5)
Batteries and magnets - 1% (1)
Caps 7% (1) 1% (2)
Paper - 2% (3)
Screw/nail - 1% (2)
Toys - 2% (4)
Packaging - 1% (2)
Liquids 7% (1) 1% (1)
Hairpins - 1% (2)
Pearls, balls, and marbles 7% (1) 2% (4)
Latex balloon - 1% (1)

Data are percentages (absolute numbers)

children aged less than 1 year (question A), of the total stu-
dent responses, toys (39%), coins (35%), and candies (28%)
were selected most often as posing the greatest choking haz-
ard. Adults without a health education most often identified
coins (38% of total adult responses), candies (38%), and toys
(34%) as posing the greatest choking hazard. However, there
was no significant difference in the distribution of responses
between students and adults without a health education for
question A (p-value 0.135, Table 4).

In question B, students mostly identified toys (51%), can-
dies (44%), and coins (24%) as posing the greatest choking
hazard for children aged between 1 and 2 years old. Adults
without a health education mostly identified candies (44%),
toys (34%), and coins (32%) as posing the greatest choking
risk. The difference in the distribution of responses between
students and adults without a health education was signifi-
cant for question B (p-value 0.042, Table 4).

In response to question C (children aged 3—6 years old),
students most often identified stationery (48%), candies
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Table 4 Questionnaire

Items posing the greatest hazard to  Students (n=71) Subjects without health educa- p-value
responses frgm students children tion (n=742)
and adults without a health
education regarding the items Question A. <1 year 0.135
e B ROy 2120 s
Popcorn 7% (5) 11% (82)
Batteries 14% (10) 25% (188)
Hotdog 3% (2) 7% (51)
Toys 39% (28) 34% (251)
Stationery 8% (6) 7% (55)
Candies 28% (20) 38% (282)
Coins 35% (25) 38% (284)
Nuts 7% (5) 13% (99)
Seeds 18% (13) 14% (103)
Question B. Age 1-2 years 0.042
Jewelry 14% (10) 9% (68)
Popcorn 10% (7) 12% (87)
Batteries 20% (14) 26% (195)
Hotdog 3% (2) 12% (88)
Toys 51% (36) 34% (254)
Stationery 13% (9) 10% (76)
Candies 44% (31) 44% (329)
Coins 24% (17) 32% (238)
Nuts 13% (9) 16% (118)
Seeds 4% (3) 6% (41)
Question C. Age 3-6 years <0.001
Jewelry 4% (3) 8% (60)
Popcorn 14% (10) 20% (150)
Batteries 6% (4) 17% (129)
Hotdog 14% (10) 29% (212)
Toys 31% (22) 16% (121)
Stationery 48% (34) 14% (106)
Candies 37% (26) 35% (257)
Coins 23% (16) 21% (156)
Nuts 6% (4) 20% (146)
Seeds 3% (2) 4% (31)

Data are percentages (absolute numbers)

(37%), and toys (31%) as posing the greatest choking
hazard, whereas adults without a health education mostly
identified candies (35%), hotdogs (29%), and coins (21%).
The difference in the distribution of responses between stu-
dents and adults without a health education was significant
(p-value <0.001, Table 4).

Analysis of the responses from students according to
degree type (nursing, dietetics, or midwifery) revealed
similar results to those reported for students overall. Stu-
dents more often identified toys and coins as posing the
greatest choking hazard to children aged 0-2 years and
stationery for children aged 3—6 years, regardless of their
degree type (refer to the Supplementary Material). These
results are supported by the analysis of the predictors for

@ Springer

correctly identifying food as posing the greatest chok-
ing hazard (for the three age groups, Table 5). None of
the factors considered (age, gender, a report that a family
member—child or sibling—had choked, participation in
a health profession degree program) significantly affected
the likelihood of correctly identifying food as the great-
est choking hazard in children aged less than 1 year or
1-2 years (questions A and B). Conversely, for question
C, subjects who reported that one of their family members
(child or sibling) had choked as a child were significantly
more likely to identify food as posing the greatest choking
hazard (OR 2.01, 95% C.I. 1.32-3.07, Table 5). However,
the likelihood of identifying food as posing the greatest
choking hazard was lower for health profession students
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Table 5 Odds ratios for
identifying food as posing the
greatest choking hazard for

Question A. Hazard-
ous items for children

Question B. Hazardous
items for children ages

Question C. Hazard-
ous items for children

<1 year 1-2 years ages 3—6 years
three age groups (< 1 year old;
1-2 years old; 3-6 years old) OR 95% C.1. OR 95% C.I OR 95% C.I.
Age 1.01 0.83-1.24 0.98 0.8-1.21 0.84 0.67-1.06
Choking injuries in family 1.06 0.76-1.47 0.88 0.63-1.25 2.01 1.32-3.07
members (yes vs no)
Group (students vs adults 0.7 0.4-1.25 0.82 0.45-1.5 0.38 0.2-0.71
without health education)
Gender (male vs female) 1.26 0.86-1.86 0.91 0.61-1.36 0.9 0.59-1.39

Age and gender were included in the model irrespective of their statistical significance

OR odds ratio, C.I. confidence interval

than for adults without a health education (OR 0.38, 95%
C.I. 0.20-0.71).

Discussion

The purpose of this study was to investigate the perception
of choking injury risk among health care profession stu-
dents. The data obtained suggest that knowledge about items
that pose the greatest choking hazard in young children is
still lacking. To the best of our knowledge, this is the first
study aimed at evaluating perception of choking injury risk
among health care profession students. Another study con-
ducted in England investigated health professionals’ knowl-
edge about childhood injuries, including choking injuries,
and gathered data about the age at which children might be
safely involved in a range of common, potentially dangerous
activities. Regarding a question about the age at which pea-
nuts might be safely given to a child, one-third of responses
did not identify the correct age and in fact, underestimated
the recommended safe age [20].

Despite the fact that choking injuries represent a severe
public health burden [21], the attention given to this issue is
still lacking both in international scientific literature (e.g.,
a lack of systematic surveillance of injury occurrence) and
in public health awareness schemes. The Susy Safe project
[10] has collected data to frame the situation more clearly.
The data obtained to date show that 40% of choking injuries
occurred while children were eating without adult supervi-
sion and that the remaining 60% happened when children
were eating hazardous food when an adult was present [22].
Such data are consistent with findings from the international
literature. For example, a study conducted in 2011 found
that parents who are aware of hazardous food items are less
likely to give such foods to their young children. Unfortu-
nately, in many cases, parents are not aware of the choking
hazard posed by certain foods [12]. Similar data were found
from a survey conducted in Japan in 2010, whereby most
mothers had insufficient knowledge about choking injury

prevention with regard to hazardous foods and symptoms
of FB aspiration [11].

Worryingly, the findings from these studies and the pre-
sent survey suggest that caregivers of young children are
often unaware of food choking hazards. The top three most
hazardous ranked items for children <1 year were toys,
coins, and candies (students, Table 4) and coins, candies,
and toys (adults). This finding can be compared to those for
the 1-2-year-old age group [toys, candies, coins (students)
versus candies, toys, coins (adults)] and the 3—6-year-old age
group [stationary, candies, toys (students) versus candies,
hotdog, coins (adults)].

Candies appeared in the top three ranked items for all age
groups for both student and adult responses. This result is
disparate from FB literature, which generally identifies nuts
and seeds as the most hazardous food item [6]. One possi-
ble explanation for our finding may relate to cultural factors
and the popularity of candies versus nuts, which may be
less popular in Italy than in other countries. For example, in
Turkey, nuts form a larger part of the general diet in relation
to higher country production, and nut aspiration is reported
to be a public health problem [7]. However, it seems likely
that the selection of candies in the questionnaires was in part
influenced by the fact that a significant number of respond-
ents (of the adult group) reported a family member having
had a previous choking episode due to candies (Table 3).

The prevalence of toys in the results may reflect the belief
that toys were once the leading cause of choking injuries
among nonfood items [23]. However, since 2009 in Europe,
toys are no longer one of the most hazardous items [24]
owing to directive 2009/48/EC of the European Parliament,
which established strict and mandatory safety requirements
for toys.

The results of this study suggest that both the student
and adult groups are not completely aware of food choking
hazards for children. It can be observed from Table 4 that
in almost every case, students selected the food items less
often than the adult group for all age groups (e.g., question
A, nuts 7% students versus 13% adults; question B, nuts 13%
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students versus 16% adults; question C, nuts 6% students
versus 20% adults).

Given that these final year students may go on to be health
professionals and possibly be responsible for educating par-
ents and patients about choking hazards, we suggest that
there is a need to introduce specific educational modules on
choking injuries in health education degrees. This sugges-
tion is because healthcare professionals can play an impor-
tant role in educating and training parents about childhood
injury prevention [25, 26] and can also provide guidelines
on appropriate food selection and safe methods of feeding
[8, 12]. Other avenues for educating adults can come from
other interventions within wider public health strategies, as
have been shown to be useful in improving child safety [27]
and in reducing the incidence of choking injuries [28].

Currently, in Italy, there are no mandatory educational
modules for health profession students relating to child
choking injuries, nor are there mandatory degree programs,
except for physicians, for health professionals working in the
field of child health. The bachelor’s degree in pediatric nurs-
ing has been recently discontinued in many Italian universi-
ties due to the high unemployment rate due to examination-
related problems.

Study Limitations

One of the study limitations is the low response rate of stu-
dents (46%). Although unsatisfactory, it is quite common in
surveying healthcare profession students [29-31]. Another
limitation is the difference in the way the questionnaire was
submitted: web-based for students and paper-and-pencil for
adults without a health education. For example, the latter
gave the possibility of selecting more than two hazardous
items from the ten options, whereas the web-based ques-
tionnaire did not. However, it is unlikely that this difference
resulted in biased results, since such routes of administration
have been shown to not produce significantly different results
[32]. Additionally, participants were enrolled in two different
periods: adults without a health education in either 2015 or
2016 and students in 2017. Furthermore, adults without a
health education were enrolled during social events promot-
ing choking injury prevention, and consequently, it could
be hypothesized that they were more sensitive to the topic.

Conclusions

The results of the present study suggest that there is a need
to include specific educational modules on the prevention of
choking hazards during healthcare-related degree programs.
We further recommend that, in the absence of (and while
waiting for) such modules, healthcare students, in addition
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to professionals already working in pediatric healthcare, be
provided with adequate training on choking prevention.
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