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Abstract 

Choking (or foreign body airway obstruction) is a widespread phenomenon with serious 
consequences of morbidity and mortality. Choking (often also called suffocation) can be caused 
by food or inedible objects and leads to various degrees of asphyxiation or lack of oxygen in the 
blood stream. The incidence is very high in both young children and adults, especially seniors. 
However, since not all choking episodes end up in the emergency room or become fatalities, 
they often escape statistics. Although episodes of choking from non-edible bodies are infrequent, 
they affect mostly young children. Three of the most common risks for choking in general are 
neurological disorders, dysphagia and dental issues (few or no teeth, unstable or unsuitable 
prosthesis or orthodontic appliances).  The purpose of this study was to evaluate the risk factors 
of choking and ways to reduce/avoid this event. We reported data on a series of 138 patients 
admitted to the emergency department following a choking event, at a hospital in Rome, Italy. 
The age group of the analyzed population ranged from 1 to 88 years, with the most represented 
age group of these between 40 and 59, with a similar distribution between males and females. 
The types of foods on which people choked reflected the seasonal, traditional and local foods: 
67% of patients reported choking on fish bones followed by meat bones (9%)  and artichokes 
(3%). Three relevant non-food choking elements reported were: orthodontic items, toothpicks 
and pins (one occurrence each). We also reported on two clinical cases of patients choking on 
meat and a chicken bone. In conclusion, choking awareness and prevention are essential for 
implementing potential life-saving precautions. Prevention is the first tool to reduce the 
occurrence of this event, therefore it is necessary to analyze the risk factors and educate the 
population to eliminate them. Proper chewing and oral manipulation are paramount functions in 
preventing choking, along with meal-time supervision if little children and elderly. Then, it 
behooves the healthcare professionals to disseminate knowledge of emergency maneuvers (e.g., 
Heimlich maneuver) to be implemented in the event of choking. 
Key Words: choking; foreign body; food; chewing; airway obstruction; prevention; Heimlich 
maneuver; children; adults. 

Eur J Transl Myol 33 (4) 11471, 2023 doi: 10.4081/ejtm.2023.11471

 Choking, also defined as foreign body airway 
obstruction (FBAO), is a phenomenon that occurs when 
a foreign body (food, little hard objects, candies, etc.) 
prevents the air passage in the respiratory tract.1 
Technically, choking usually occurs when a person is 

eating (internal obstruction of the airways), as opposed to 
drowning in water, or suffocating (external obstruction of 
the airways) with a plastic bag or a pillow, or 
strangulation (external compression of the airways) with 
a sting or a scarf.2 An obstruction that prevents oxygen 
from entering the lungs results in oxygen deprivation 
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(asphyxia), that often leads to life-long neurological 
consequences and death if not quickly solved. See Tables 
1 and 2. 
 Approximately 66 to 77 children younger than 10 years 
die from choking on food each year in the United States. 
More than 10,000 ER visits annually can be attributed to 
choking on food among children aged 14 years and 
younger.3 Canada saw an increase in children’s choking 
death in 2006-2012 compared to past decades.4 In the 
USA, of over 76,000 deaths from choking, in adults over 
65 years of age, 6.5% of deaths were classified ad food 
choking.5 A study conducted in San Diego County, 
indicated that many choking deaths were due to meat and 

45% of choking episodes happened at home.6 According 
to the National Safety Council (NSC), in the US, choking 
is the 4th leading cause of unintentional deaths, with two-
thirds of choking deaths happening in people over 75. 
The Office for UK National Statistics reported 289 deaths 
in 2016 because of choking, with a 17% increase from 
the year before, with 85% of those deaths being caused 
by food and with about 91% of all choking deaths 
happening to adults over 45 years of age. The extra-
hospital mortality rate is about 36.4%. The in-hospital 
mortality rate for airway foreign bodies is between 0.26% 
and 13.6% after complications due to delayed hypoxia, a 
severe laryngeal edema or bronchospasm requiring a 

Table 1. Strategies to prevent food choking. 

 
 
 
 
 
 

Babies-Toddlers-
Children 

 
• Breastfeed as long as possible 
• Introduce different textures and flavors during weaning, under 

supervision 
• Adopt the Baby-Led Weaning strategy when appropriate 
• Teach children the correct consistency of food well chewed: similar to 

a blended veggie soup 
• Cut grapes, olives and cherry tomatoes in half, lengthwise 
• Teach children it’s ok to spit out pits, seeds, bone fragments etc. 
• Teach children not to talk with their mouth full 
• Teach children not to run, laugh, stuff their mouths or play while eating 
• Provide a quiet, unhurried, environment during meals 
• Prevent distractions during meals, such as computer games 
• Be a model for your child: always eat something crunchy to promote 

better chewing and oral detection of foreign objects 
• Safety 1st Small Objects Choking Tester, is a simple device to 

determine how small is too small. Designed by the CPSC, Consumer 
Product Safety Commission. If an object fits entirely inside this 
Choking Tester, then it's a choking hazard to a child. 

 
 
 
  
 
 
 
 
     Adults and Elderly 

 
• Eat slowly and let the saliva soak the food until the bolus has a soupy 

consistency 
• Practice mindful chewing to identify small changes in texture (seeds, dirt, 

plastic fragments etc.) 
• Cut the meat in small bites and chew them thoroughly 
• Avoid distractions and physical movements during meals (no TV, 

computers, walking or talking) 
• Cut hotdogs and sausages lengthwise and not in round thick slices. 
• Be mindful that dentures reduce the oral sensitivity to find smaller items 

such as little bones or veggies hard fibers 
• Excessive alcohol may impair oral sensitivity and motor performance 
• Chew well foods that are sticky: rice, wafers, peanut butter and avoid hard 

candies, especially round ones 
• Supervise the meals of anybody with neurological, psychiatric or 

neuromuscular issues 
• Don’t try to answer quickly and avoid laughing with your mouth full 
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tracheotomy or re-intubation, pneumothorax, 
pneumomediastinum, cardiac arrest, tracheal or 
bronchial laceration, and hypoxic brain damage.7 
Although these statistics are worrisome, anecdotally, the 
number of chocking episodes not resulting in ER visits 
and death certificates is much higher and almost anybody 
will experience some degree of choking episodes during 
a lifetime. 
Causes and risk factors of choking deaths involving food 
are often related to traditional foods and cultural 
circumstances: 
- Eating some foods at birthday parties;8 
- Eating mochi rice cake in Japan;9 
- Eating nuts and seeds for “Autumn day” in Spain;10 
- Eating hot dogs in the USA;11 
- Eating at home more that at the restaurant;6 

Choking tends to occur during eating due to the specific 
properties of some food (hot dogs, cut meat, hard candies, 

peanut butter, popcorn, chewing gum, marshmallows), 
especially in young children, whose choking may also be 
caused by inedible objects such as, coins, beads, 
balloons, little toys or parts of toys.  
Consistency, texture and shape of the food bite can also 
be risk factors,12 such as pieces of food too big to be 
manipulated within the oral cavity (like a chunk of an 
apple), round and slippery foods (some hard gelatins), 
cylindrical foods or foods cut into rounds (hot dogs, 
carrots), hard foods (candies, some fruits), sticky foods 
(peanut butter, some candies, potatoes), fibrous foods 
(meat, celery) or compressible foods (cakes, bread).13 
The risk depends not only on the type of food and its size, 
but also on the person's age, the amount taken and proper 
salivation. Indeed nuts, seeds, dry fruits are more 
dangerous in childhood (younger than 4) and in excessive 
amount (a pinch of them as opposed to a single one at the 
time). Air-way size foods: grapes, cherry tomatoes, apple 

Table 2. Strategies to prevent non-food choking. 

Babies-Toddlers-
Children 

• Keep small items away from children: marbles, balloons, hard candies, pebbles, buttons, 
small coins 

• Check for labels on little toys and toy parts. 
• Keep away objects that smell like food: eraser, toys, large pills 
• Avoid foods with little toys or inedible items inside 
• Learn the Abdominal Thrust (also known as the Heimlich Maneuver, see Figure 1) for 

babies and toddlers 
 

 
Adults and Elderly 
 
 
 
 

 
• Supervise and remove small items from anybody with neurological, psychiatric 

or neuromuscular disorders 
• Ensure better stability of the dentures and better dental occlusion 
• Improve saliva production 
• Beware of hard candies, especially round ones 
• Learn to perform the Abdominal Thrust (also known as the Heimlich Maneuver, 

see Figure 1) 

 
 

        
 

Fig .1  The Heimlich maneuver can be a life-saving rescue technique, but it should only be used if the person can’t 
breathe and is conscious (Panels left, central, right). It can be used on adults and children but isn’t 
recommended for infants, for whom a different maneuver needs to be implemented. (Image realized by Dr. 
Samuele Mafucci Orlandini). 
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chunks, carrots are only dangerous when they are too big 
to be chewed or not chewed properly.  Saliva is of 
paramount importance in food bolus oral manipulation 
and formation and therefore in choking and yet we still 
don’t have good data on the impact of xerostomia 
(qualitative and quantitative changes in saliva) as well as 
the proper amount of saliva required to create a cohesive 
food bolus, easy to manipulate orally and swallow 
safely.14 The differences in risk between adults and 
children are also due to the different anatomy of the 
respiratory tract. The upper and lower airways of infants 
and children are smaller in diameter than in adults. They 
are shorter and positioned more anteriorly in the neck. 
The tongue is very thick in relation to the oropharynx. 
The trachea is very short and has little cartilaginous 
support. Mild edema or limited obstruction can reduce 
the diameter of the airways and determine a respiratory 
insufficiency. Moreover, children have an intense 
metabolic activity, the oxygen consumption in infants is 
twice that of adults, consequently, hypoxia develops 
more rapidly in the presence of respiratory insufficiency.  
Especially in the adult patient, there are many risk factors 
that increase the risk of suffocation:  
- Neurological, neuromuscular or psychiatric diseases 

(Dementia, Alzheimer’s, Parkinson’s, ALS, MS, 
Schizophrenia, ADHD, etc. 

   (https://www.dhs.state.il.us/page.aspx?item=73374)24 
 - Dysphagia (which can be both a risk factor or a 

consequence) 
 - Lung/breathing diseases or conditions (Emphysema, 

COPD, Asthma etc) 
 - Chronic obstructive sleep apnea 
 - Allergic reactions that cause swelling of the throat 
 - Excessive use of alcohol and/or drugs  
 - Risky behaviors (eating contests, dares, bravado)  
 - Use of certain medications that impact consciousness, 

alertness, sensory-motor coordination and that increase 
fatigue 

 - Surgery that compromised the integrity of the oro-
pharyngolaryngeal complex 

 - Developmental disabilities.15,16 
In particular, individuals with developmental disabilities, 
but also some institutionalized elderly people, can have 
increased choking risk because of: 
 - Decreased or absent protective airway reflexes.17 
 - Decreased or disordered breathing/swallowing 
 - Poor coordination and oral stage dysphagia 
 - Poor or underdeveloped oral motor skills 
- Gastro-esophageal reflux disorder (GERD) 
 - Epileptic seizures 
 - Inability to swallow certain fluid consistencies and/or 

food textures 
 -Medication side effects 
 - Dental or skeletal malocclusion 
 - Impaired mobility 
 - Often need for feeding assistance 
 - Often inability to communicate problems in chewing, 

swallowing or protective mechanisms 

Dental health has an impact of on choking too,18 due to 
teeth or muscle-related factors such as: orofacial/TMJ 
pain, denture instability, total dentures (upper and lower), 
severe malocclusion, edentulism or missing several teeth. 
For example, tooth loss or loose teeth is a chronic 
disability, which makes it difficult for patients to perform 
essential tasks such as chewing properly while eating.18 
Dentures that cover the palate, impacting the lingual-
palatal neurosensory interface, can make it difficult to 
sense whether the food is fully chewed before it is 
swallowed. If dentures fit poorly or hurt, individuals 
might not wear them, thus being unable to properly chew 
their food. In adults and in the elderly it is possible that 
some items get lodged at the laryngeal level, for example 
parts of dental prostheses. Small unfit temporary 
prosthesis may get dislodged during eating and get 
lodged instead in the upper airways often not closing 
them completely but causing distressing choking 
sensation.19  

Materials and Methods 
Between the years 2017-2018, we retrospectively 
assessed the records of 138 patients from the San Filippo 
Neri hospital in Rome, which is not specifically a 
pediatric hospital, with the purpose of finding a possible 
association between:  
 - Patients’ age and type of foreign body causing a 

choking event 
 - Patients’ gender and choking events  
 - Presence of malocclusion and choking events 
 - Presence of orthodontic devices, dentures and choking 

events 
The data reported here belongs to patients admitted to the 
emergency room for instances of choking, later 
anonymized for statistical purposes (See Supplemental 
materials Figure 1,2,3,4,5). All patients included in this 
study self reported or were deemed to be healthy, with no 
known disease, neurological pathology or anatomical 
malformation. The study was conducted in accordance 
with the Declaration of Helsinki. 
The limit for statistical significance was always 
considered p<0.05. 

Results 
The population analyzed ranged from 1 to 88 years of 
age, with the age of a segment (12%) of the sample not 
specified; 52% of the sample was female and 48% male, 
therefore the distribution is almost homogeneous. In this 
study, although a significant percentage of case files 
(13%) did not indicate the cause of the choking episode, 
the highest percentage (67%) of a foreign body 
responsible for choking was reportedly fish bones 
followed by meat bones (9%) and artichokes (3%), 
reflecting the choices of seasonal and traditional foods in 
the local area, while choking on fruit seeds, vegetables, 
popcorn was more unusual. Episodes of choking from 
inedible bodies were also reported, affecting one patient 
each: orthodontic devices, coins,  tooth picks, pins and 

https://www.dhs.state.il.us/page.aspx?item=73374
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needles were indicated as a source of choking, with 
homogeneous frequency between males and females. 
Regarding the age of the patients reported to the ER for 
chocking, although 12% is not specified, children age 
from 1 to 19 represented 18% of the sample, 19% was 
between age 20 and 39, 31% was between age 40 and 59, 
and 20% was between age 60 and 88. 
We also report two clinical cases which are not related to 
the previously sample, but describe typical cases. 

Clinical Case 1 
Female, 61 years. Total denture on upper jaw and partial 
denture on lower jaw. Reportedly she choked with a big 
bite of steak. She was saved thanks to the Abdominal 
Thrust Maneuver (also called the Heimlich Maneuver). 
Although the exact reasons why she had that choking 
episode were not clear, possible circumstances could 
have been: being in a hurry, total upper denture and 
partial lower denture which may reduce the sensory input 
(stereognosis) during chewing and swallowing, a 
possibly unstable set of dentures or worn out occlusal 
surfaces, or she did not chew the meat enough to reduce 
the size of the meat particles in the bolus (comminution). 
See Supplemental materials Figure 6. 

Clinical Case 2 
Female, 67-year-old, complete upper denture. She 
partially choked with a chicken bone, requiring ER 
intervention to dislodge the bone. Again, although the 
circumstances of the choking episode were not reported, 
it’s possible that the patient experienced lack of sensory 
input due to the upper denture, was eating in a hurry or 
did not chew the food adequately to allow the 
discrimination between the bolus ready to be swallowed 
and the little bone. See Supplemental materials Figure 7. 

Discussion 
The aspiration of a foreign body is a life-threatening 
emergency due to the accidental lodging of objects in the 
respiratory tract and represents a significant public health 
problem, sometimes resulting in fatal outcomes. To 
prevent injury, especially in the pediatric population, the 
vigilant supervision of young children during eating is 
essential. In fact, most choking episodes occur during 
meals and generally occur even in the presence of 
adults.21 The risk, in children, is related to the type of 
food ingested, its shape, consistency and quantity, and 
they should eat appropriate types of food according to 
their age. The first step to reduce cases of suffocation is 
prevention: in particular it is possible to focus attention 
on the correct chewing of the food. Chewing contributes 
to swallow initiation because sufficient food 
comminution leads to optimal cohesion with saliva, 
which is necessary for adequate food bolus formation, 
with a quick and safe passage through the pharynx into 
the esophagus, while bypassing the airway.22 Chewing 
and swallowing are different in newborns, in children, in 
different stages of life, all the way to the end of it. This 
means that adult chewing and adult swallowing are 

achieved by developing organs, functions, experiences 
and skills. In fact, age-related anatomy and function 
changes affect bolus formation and therefore 
swallowing.23  
From 0 to 3 years of age, choking prevention can be also 
performed through breastfeeding on the first year, as 
breastfeeding primes the neuromuscular mechanics for 
future chewing. Also, the food should be natural, healthy, 
properly prepared, varied in textures and not only well-
mashed or pureed. Training should be implemented as 
early as possible to allow children to detect and spit out 
small non-food items (bones, pits, large fibers etc.). In the 
age range of 4 to 12 years, proper chewing and prevention 
of choking should aim to improve muscles activity 
(respiration, swallowing, eating different type of food) 
and it is important to intercept malocclusion, which can 
affect and be affected by oro-nasal functions. 
In children it is important to pay attention to orthodontic 
devices, while in adults particular attention must be paid 
to prostheses, by ensuring their integrity, stability and 
function. Anybody, not just healthcare practitioners, 
should learn to practice the Heimlich maneuver 
(abdominal thrust) on people experiencing a choking 
episode. The abdominal thrust maneuver can be 
performed in babies, children and adults by way of 
different techniques. One of the risk factors for FBAO 
(foreign body airway obstruction) in children is a lack of 
knowledge by caregivers, therefore prevention should 
include public education, including meal supervision and 
training of abdominal thrust techniques and 
cardiopulmonary resuscitation maneuvers in worst cases. 
Adults should pay attention to their own eating habits, the 
context in which they eat (restaurant, home, being in a 
hurry or distracted) and their way of taking, chewing and 
orally analyzing the food bolus, to avoid accidental 
aspiration.  
Chocking is a frequently unreported phenomenon, 
affecting all ages, without much gender difference. This 
study confirmed the influence of food choices, mostly 
reflecting local cultural and seasonal foods. Because 
choking often leads to hospitalization and even death, 
prevention and awareness of this phenomenon are 
essential to reduce mortality. Prevention is the first tool 
to reduce the occurrence of this event, therefore it is 
necessary to analyze the risk factors and educate the 
population to eliminate them. Proper chewing and oral 
manipulation are paramount functions in preventing 
choking, along with meal-time supervision if little 
children and elderly. Oral and dental health, along with 
monitoring prostheses and orthodontic items are an 
essential aspect of preventing choking. Then, it behooves 
the healthcare professionals to disseminate knowledge of 
emergency maneuvers (e.g., Heimlich maneuver) to be 
implemented in the event of choking. 

List of acronyms 
FBAO - Foreign body airway obstruction  
NSC - National Safety Council  
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COPD -  Disorder cronic obstructive polmonar  
CPSC - Consumer Product Safety Commission  
ADHD - Attention Deficit Hyperactivity Disorder  
ER - Emergency Rate 
GERD - Gastro-esophageal reflux disorder 
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Supplementary materials Fig 1.  Age of the patients included in the sample, with adults age 40 to 59 representing 
the largest group (one third of the sample in percentage) of those admitted to the ER for choking symptoms. 
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Supplementary materials Fig 2.  Gender distribution of patients in the sample. 
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Supplementary materials Fig 3.  Type and frequency of foreign objects that brought patients to the emergency room 
for chocking symptoms, reflecting cultural and seasonal local foods.. 
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Supplementary materials Fig 4.  Type and frequency of foreign objects that brought patients to the emergency room 
for chocking symptoms, reflecting cultural and seasonal local foods.. 
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Supplementary materials Fig 5.  Safety 1st®  Small Objects Choking Tester, is a simple device to determine how 
small is too small.Designed by the CPSC, Consumer Product Safety Commission, if an object fits entirely 
inside this Choking Tester, then it's a choking hazard to a child.. 

 
 
 
 
 



Risk factors and prevention of choking 
Eur J Transl Myol 33 (4) 11471, 2023 doi: 10.4081/ejtm.2023.11471 

13 

 

 
 
 
 
 
 

 

  
Supplementary materials Fig 6.  Clinical Case 1. The patient with total upper denture and partial lower denture 

who came in the ER following a choking episode with meat. 
 
 

    
 
Supplementary materials Fig 7. Clinical Case 2. The patient experienced lack of sensory input due to the upper 

denture, was eating in a hurry or did not chew the food adequately to allow the discrimination between the 
bolus ready to be swallowed and the little bone.  
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