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Summary

1. Introduction

In the process of this evaluation, the Food Safety Commission of Japan has attempted to conduct a
scientifical evaluatation from a fair and neutral perspective. Though collected data provided from the
party that requested the evaluation was limited, the Commission also collected reference materials
based on a small number of case studies that had not undergone peer review and were not supported
by scientific evidence. In this way, the Commission has made efforts to collect as much information
as possible.. For the purpose of this evaluation, the Commission has tried to identify the actual
conditions of food-related choking accidents, and to clarify the foods that frequently caused choking
accidents, their physical properties and the factors on the side of consumers.

2. Actual Circumstances of Choking Accidents

The basic outline of the circumstances of food-related choking accidents can be explained as follows.
General population experience aspiration or difficulty in swallowing in their daily lives. Most people
recover but a few experience obstruction of the respiratory tract that cannot be cleared. These people
are transported to hospital by ambulance.

The number of deaths from food-related choking accidents has increased by a factor of
approximately 1.2 over the past 10 years. Much of this increase can be attributed to deaths among
the elderly. This phenomenon reflects the recent trend of society becoming older and having fewer
children. Mortality from food-related choking accidents is stratified according to age. Mortality
among those aged 65 and over exceeded the overall average, and mortality increased with further
increase in age. The number of deaths from food-related choking accidents was compared with the
total number of deaths, broken down by age. The percentage of infants aged 0 to 4 years who died
from food-related choking accidents was higher than the overall mortality of this age group.

Sticky rice cake and steamed rice ranked high among causative foods. The elderly accounted
for more than 80% of the victims of choking accidents involving grains, including sticky rice cake,
steamed rice and bread. Among infants who required emergency treatment after having choked on
some food, the leading causative food was candy, and infants accounted for more than 80% of the
victims who choked on candy and were transported to hospitals by ambulance. Some cases of a
foreign body becoming lodged in the trachea or bronchus did not result in choking injuries.
Generally more than half of the victims of such cases were infants and the foreign bodies were
beans/nuts and seeds, including peanuts.

3. Foods that Frequently Cause Choking Accidents

Whether a food is frequently involved in a choking accident depends not only on the number of cases
of choking accidents but also on frequency of consumption. We selected the main foods (food
groups) involved in choking accidents, determined the amount of consumption by food (food group)
and mouthful of each food (each food group), and calculated the frequency of choking accidents per
mouthful of food. This enabled us to make relative comparisons. According to the results, sticky rice
cake was the leading cause of choking followed by mini-cup jelly, candy, bread, meat, fish meat,
fruit, and steamed rice. When the data on choking on konjac mini-cup jelly cup were obtained
separately, it ranked third, after candy.

The Food Safety Commission speculated that the frequency of choking on a mouthful of
mini-cup jelly, including konjac jelly, was as high as that of choking on candy. If no accidents are
reported after the introduction of countermeasures, including labeling that prohibits the consumption
of mini-cup jelly by the elderly and infants, it would indicate that the frequency of choking on such
jelly is lower than that of choking on candy.

4. Factors Involved in Choking Accidents
(1) Factors Other than Foods

We confirmed that factors other than foods were deeply involved in food-related choking
accidents. Human beings have a wide area of cross-over between the respiratory tract and
the alimentary passage. Food taken in via the mouth passes through this high-risk site. This
seems to be the basic factor on the side of consumers.

The factors on the side of consumers can be reduced and choking accidents can be
prevented if the following “eating techniques for the prevention of choking” are strongly
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promoted: (1) knowing physical properties of foods and how to eat safely, (2) taking small
mouthfuls of food and positioning it in the front part of mouth, (3) chewing food
repeatedly and mixing it with saliva, (4) concentrating on eating.

Human beings have a natural ability to recognize the texture of bolus in the mouth
and adjust it by chewing and mixing in saliva, and to judge whether or not the food is ready
to be swallowed. Individuals who are either going through the stage of developing of this
function or suffer an impairment of this function who likely to experience aspiration or
difficulty in swallowing, leading to accidental choking.

No cases of accidental death from choking on konjac mini-cup jelly have been
confirmed so far among healthy young and middle-aged people (between the ages of 15 and
64 years). Due to the small number of food-related choking accidents in this age group, the
Food Safety Commission of Japan speculates that age is one of the factors involved in
food-related choking accidents.

Among the elderly, the following factors are likely to be involved in choking
accidents: age-related physiological changes (reduced chewing force, extended distance of
laryngeal elevation, decreased sensitivity of swallowing reflex and delayed induction of
swallowing reflex), loss of teeth, background disease (cerebrovascular disease),
swallowing function disorder and self-feeding.

Among infants, the following factors are likely to be involved in choking accidents:
development of dentition and occlusion, development of eating function, and behavior.

Of non-food-related factors, environmental factors such as the level of danger
awareness of carers, first-aid procedures, and assisted feeding may be involved in choking
accidents.

(2) Food-related Factors
General food-related factors such as the texture (surface smoothness, elasticity,
hardness/difficulty in biting off), size and shape are likely to be involved in choking
accidents.

Sticky rice cake, which is regarded as the leading cause of choking accidents by
mouthful, frequently causes choking accidents particularly among the elderly because of
the following factors. First, biting off a piece of sticky rice cake requires considerable
chewing strength. Second, sticky rice cake is soft and elastic immediately after it is placed
in the mouth but a decrease in temperature during chewing results in an increase in
hardness (difficulty in biting pieces off). Elderly people with decreased texture
recognition/adjustment function cannot sufficiently grind sticky rice cake and mix it with
saliva. This means the food is swallowed and delivered to the pharynx before chewing is
complete. Third, when elderly people have decreased texture recognition/adjustment
function, the food bolus which increased stickiness due to a decrease in temperature
becomes stuck in the area from the pharynx to the laryngeal vestibule. Such a food bolus
will occasionally reach the trachea/bronchus and attach to the surface. This sticky food
bolus is difficult to remove and can obstruct the respiratory tract. This physical property of
food bolus is enhanced in the respiratory tract if the surface is not sufficiently wet. In
individuals with a weak cough reflex, an obstructed respiratory tract cannot be cleared.

Konjac mini-cup jelly is likely to cause choking accidents because of the following
factors. First, the packaging is designed so that the eater must tilt their head back and suck
the jelly into their mouth. The jelly is therefore swallowed before the larynx is completely
closed, obstructing the respiratory tract. Second, konjac mini-cup jelly is harder than
ordinary jelly. (It is difficult to bite off a piece of konjac jelly.) The jelly is even harder
when cold. If a piece of poorly chewed konjac jelly is swallowed and passed to the pharynx,
it becomes stuck in the area between the middle pharynx and the larynx, obstructing the
respiratory tract. Third, poorly chewed jelly can obstruct the respiratory tract since its size
and shape match the opening of the respiratory tract. If the area is too dry, it is not possible
to remove or break up an elastic foreign body adhering to it. Therefore, obstruction of the
respiratory tract cannot be cleared.

The Food Safety Commission of Japan notes that mini-cup jelly not made from
konjac is also ingested by tilting the head back and sucking in the same way as konjac
mini-cup jelly. Therefore, jelly served in a similar size and shape with similar physical or
physicochemical properties may cause choking accidents with approximately the same
frequency.
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Uniquely, candy is ingested by “sucking.” Pieces of candy obstruct the respiratory
tract in the following way: After being mixed with saliva, the surface of the candy becomes
smoother and more slippery and cannot be retained in the mouth. Before it becomes small
enough to be swallowed safely, it is accidentally sent to the pharynx and becomes stuck
somewhere around the larynx. This creates an obstruction of the respiratory tract. Such
accidental swallowing of candy is more likely to cause choking accidents among infants.

We also conducted a factor analysis on other foods that were likely to cause choking
accidents, such as bread, meat/fish meat, fruit, and steamed rice. But this is not a definitive
list of the foods that may cause choking accidents.

5. Overseas Countermeasures

We collected and summarized overseas data on choking accidents, mainly concentrating on those
involving mini-cup jelly. Generally speaking, countries other than EU member countries have taken
measures with the focus on risk management. These included determination of restrictions regarding
hardness and portion sizes. However, it remains unknown as to whether these were determined on
the basis of scientific evidence supporting a direct causal relationship with choking accidents.

6. Conclusion

Ethical considerations prevent the simulation and testing of food-related choking accidents using
human subjects. Neither can an experimental simulation using animals be conducted due to technical
barriers. We could not take an epidemiological survey approach because the details of food-related
choking accidents have not been thoroughly clarified and the number of total incidents is limited. In
addition, we found it difficult to statistically elucidate the causal relationship with various factors.
For these reasons, we attempted to identify the actual circumstances and adopted a factor analysis
approach on the basis of various relevant factors including those related to food and not related to
food (consumers). Accordingly, we shall consider the international trends regarding the evaluation
and accumulation of domestic and overseas scientific knowledge and conduct further assessments as
necessary in the future.
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I.  Progress of Request of Evaluation

On April 27, 2009, the Prime Minister requested an evaluation of the potential health risks posed by
certain foods, with a particular focus on the safety of foods that frequently cause choking accidents,
including konjac jelly. The scope of the requested evaluation was explained in detail on May 14,
2009, at the 285th Meeting of the Food Safety Commission, Social Policy Bureau, Cabinet Office,
Government of Japan (Consumer Affairs Agency). (Reference 1)

Based on its understanding that food-related choking accidents were caused by different
factors with respect to a large variety of foods, the Commission decided to evaluate the foods that
frequently caused choking accidents themselves and report its findings on the basis of currently
available knowledge. Accordingly, in order to conduct surveys and discuss the issues concerning
food-related choking accidents, the Commission organized the Working Group for Food-related
choking accidents. (Reference 2, 3, 4,5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19)

Il. Subjects

1. Process of Evaluation

Almost all foodstuffs, especially solid foods, pose a greater or smaller risk in terms of their
potential to obstruct the respiratory tract following aspiration, resulting in accidental
choking. The risks for food-related choking accidents are the result of various factors,
including the characteristics and contents of the food, the individuals consuming the food,
and the external environment. In the case of hazardous factors related to foods and their
contents, we can determine the acceptable intake and evaluate the health risk using the
general assessment method. In view of the complicated factors present in this case,
however, we found it difficult to apply such method.

The Food Safety Commission has therefore taken the following approaches to
investigate food-related choking accidents and evaluate the health risks of foods:

(i) ldentifying the actual circumstances of food-related choking accidents

(ii) ldentifying the foods that frequently caused choking accidents

(iii) Analyzing the factors involved food-related choking accidents

(iv) Considering countermeasures (mainly countermeasures to deal with the problems
presented by mini-cup jelly) adopted in other countries.

2. “Foods that Frequently Cause Choking Accidents”

(1) Definition

The phrase “foods that frequently cause choking accidents” is adopted both in the
Prime Minister’s request and the document titled “Risk Profiles of the Foods that
Frequently Cause Choking Accidents, Including Konjac Jelly,” submitted by the
Japanese Cabinet Office’s Social Policy Bureau. (Reference 1) According to the
definition used in these documents, this means foods that are frequently involved in
fatalities resulting from the “obstruction of the respiratory tract caused by the
inhalation and/or ingestion of food” (Vital Statistics, Ministry of Health, Labour and
Welfare) [“unforeseen accidents,” W79 “obstruction of respiratory tract caused by the
inhalation and/or ingestion of food,” International Classification of Diseases (ICD) 10
(revised in 2007)].

According to the ICD 10 definition, aspiration of vomit, food-related injuries
(other than those due to asphyxia or obstruction of the respiratory tract), and
obstruction of the esophagus by foods (with no asphyxia or obstruction of respiratory
tract) are excluded from “W79.” (Reference 20)

(2) “Aspiration”
Aspiration indicates accidental entrance of foods and saliva, which are supposed to
enter the esophagus, into the respiratory tract (the portion below the glottis).
Aspiration is classified into the following two types: apparent aspiration, in which
suffocation is present, and silent aspiration, with no suffocation. Microaspiration
caused by saliva only is also classified as silent aspiration. Because this type of
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aspiration is different from aspiration relating to foods that generally cause
obstructions of the respiratory tract, microaspiration is not discussed in this report.

(3) Foreign Body in the Respiratory Tract
Once food enters the respiratory tract and remains in some portion of it, it becomes a
foreign body in the respiratory tract (Fig. 1). (Reference 21, 22)

a. Various things, including fish bones, have been known to enter the larynx.
Depending on their properties (sticky rice cake etc.) and location, foreign bodies
can thoroughly obstruct the respiratory tract. In infants, beans, seeds and nuts
(even things other than foods, such as rubber balloons) can come to overlie the
glottis, get caught in the glottis, or become stuck in the infraglottic space as
“dancing” foreign bodies, with the possibility that they may eventually cause
serious difficulty in breathing or choking.

b. A foreign body caught in the trachea in the infraglottic space causes irritation,
induces a severe cough and gets stuck in the lower part of glottis. Such foreign
body may cause expiratory dyspnea leading to choking.

c. Once inside the trachea, depending on its size, the foreign body may cause
obstructing suffocation or may become a mobile within the trachea and cause
dyspnea. An infant who ate too many peanuts was reported to have died from
obstruction of the area between the tracheal bifurcation to the bronchi.
(Reference 5, 23)

Of foreign bodies in the respiratory tract, those described in “a” and “b” shown
above ((1), (2), and (3) in Fig. 1) are likely to be the direct cause of choking accidents.
Foreign bodies that reach the trachea/bronchus [excluding those described in “b”
above ((3) in Fig. 1)] (foreign body in the trachea/bronchus) may get stuck in the
bronchial space on the one side but cause no symptoms, provided they do not take the
course described in “c” above.

Although the reports and data on food-related choking accidents are limited,
numerous cases of foreign bodies in the trachea/bronchus that did not result in
choking accidents, including those due to causes other than foods, have been reported,
mainly in the field of otolaryngology. These reference materials provided us with
plentiful data that assisted us in our attempt to identify the actual circumstances of
choking accidents and conduct a factor analysis.

Although we did not examine the cases of foreign bodies in the
trachea/bronchus that did not result in choking accidents and their causative foods and
other factors as part of this evaluation, we will refer to the findings related to such
cases in the process of identification of the factors involved in choking accidents as
necessary.
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Fig. 1: Positions of foreign body in the respiratory tract
(Reference 24 [partial modification])

(1) (1) The laryngeal vestibule is obstructed.

(2) A membrane like substance overlies the glottis
(2) (expiratory dyspnea).

Glottis (3) The foreign body gets stuck in the lower part of
3 the glottis after severe coughing
(3) _
(expiratory dyspnea).

(4) The foreign body falls and obstructs the bronchial
spaces at the tracheal bifurcation (expiratory

Mobile dyspnea).

foreign body

in the trachea 5y The foreign body falls in the bronchial space,

gets stuck, and becomes fixed
(4) (asymptomatic period).

(®)

Ill. Actual Circumstances of Food-related Choking Accidents

An inventory survey that would clarify the circumstances of all food-related choking accidents,
along with the causative foods, has not been conducted in Japan. We therefore constructed a scenario
of (fatal) food-related choking accidents, starting with aspiration of food or difficulty in swallowing
(Fig. 2) and took a comprehensive approach to identify the actual circumstances of food-related
choking accidents using the conventional data by population at each stage of the scenario.

10
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Fig. 2: Relationship between the scenario of (fatal) choking accidents and
relevant conventional data
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1.

General Public Data
(1) Data Collected from Aged Care Facilities

a. Ambulatory Facilities (2003-2004)

For the period from 2003 to 2004, a survey of choking histories and causes of
choking was conducted on elderly people who required nursing care at home and
regularly visited ambulatory facilities in Tokyo. Of 308 respondents, 36 had
experienced food-related choking over the past 1 year (11.7%). Thirty-one of
them identified the following causative foods: steamed rice (15 cases; 48.4%),
meat (5 cases; 16.1%), sticky rice cake (4 cases; 12.9%), vegetables and fruit (2
cases; 6.5%), bread (2 cases; 6.5%). The causative foods remained unknown in
the remaining 5 cases. Univariate analysis revealed the following significant risk
factors: “ability of daily living (ADL)” (p<0.05), “cognitive function” (p<0.05),
“history of cerebrovascular disease” (p<0.05), “use of drugs affecting the
swallowing function (psychotropics, antidepressants, etc.) (p<0.05), “formula
diet (porridge, chopped foods, etc)” (p<0.01), “assistance with eating” (p<0.01),
“swallowing function” (p<0.01), and “force of tongue movement” (p<0.05).
Furthermore, we conducted logistic regression analysis using the items judged to
be significant in univariate analysis as independent variables and
presence/absence of history of accidental choking as a dependent variable.
According to the results, “history of cerebrovascular disease” [p<0.01, odds ratio
(OR) 8.14 (95% confidence interval (Cl) 1.52-9.47)] and “swallowing function”
[p<0.05, OR 6.31 (95% CI 1.29-7.98)] were adopted as significant explanatory
variables. (Reference 25)

b. Residential Facilities (2008)

In 2008, the residents and staff of nursing care facilities for the elderly located in
Tokyo, Yamanashi, and Hokkaido, were asked about food-related choking
experiences over the past 30 months. Of 437 residents, 51 (11.7%), including 2
who died, experienced food-related choking. The causative foods included
vegetables (7 cases; 13.7%), fruit (4 cases; 7.8%), meat (4 cases; 7.8%), and fish
meat (4 cases; 7.8%), steamed rice (3 cases; 5.9%), and bread (1 case; 2.0%).
None identified “sticky rice cake” as a causative food, and 29 respondents (57%)
reported that the causative food was “unknown.” The authors speculate that the
majority of respondents selected “unknown” because many residents were served
meals of chopped or blended foods. Univariate analysis revealed the following
significant risk factors: “ADL” (p<0.05), “cognitive function” (p<0.01),
“independent feeding” (p<0.001), “collapse of occlusal support in the molar
region” (p<0.05), and “swallowing function” (p<0.01). Furthermore, we
conducted logistic regression analysis using the items judged to be significant in
univariate analysis as independent variables and presence/absence of history of
accidental choking as a dependent variable. According to the results, “cognitive
function [p<0.05, OR 2.0 (95% CI 1.1-3.9)], “independent feeding” [p<0.05, OR
2.5 (95% CI1 0.1-0.9)], “collapse of occlusal support in the molar region” [p<0.05,
OR 2.2 (95% CI 1.0-4.6)] were adopted as significant explanatory variables.
(Reference 26)

(2) Rate of Accidental Choking among Children
In 2009, 1,015 mothers with children aged 15 or younger were asked if their children
had experienced food-related choking over the past year. Of those, 6.2% responded
affirmatively (63/1,015). (Reference 27)
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2. Data Collected from Firefighting Headquarters

(1) 80 Firefighting Headquarters (1998)

Ninety-six firefighting headquarters nationwide were asked about the number of calls
requesting ambulance in 1998. Of these, 80 responded to the inquiry. According to
their responses, ambulances were dispatched in 810 cases of food-related choking
accidents (cases of choking on vomit excluded) (Table 1). Those aged 60 and over
(612 cases; 75.6%) and those under 10 (129 cases; 15.9%) accounted for more than
90% of victims, clearly indicating that the elderly and infants constituted the majority
of victims. The causative foods included sticky rice cake (150 cases; 18.5%), steamed
rice (82 cases; 10.1%), vegetables/fruit (73 cases; 9.0%), and snacks (excluding
candy) (60 cases; 7.4%).

Compared with the cases of death listed in W79 “obstruction of respiratory tract
caused by inhalation and ingestion of food,” Vital Statistics, the age distribution in
these data (Table 2) indicates a higher percentage of infants.

In the monthly distribution of cases (Fig. 3), the number of cases of accidental
choking caused by sticky rice cake was remarkably high from December to January. In
Vital Statistics, the monthly death rate from “unexpected choking” is the highest in
January [Fig. 9 (p.37)]. This can probably be attributed to accidental choking on
sticky rice cake.

The emergency dispatchers provided oral instructions on how to remove foreign
bodies to the bystanders on the scene in more than half of these accidents. About 70%
of bystanders were “family members” with the majority of the remaining being “care
facility staff” and “nurses” (less than 10% each) (Table 6). Bystanders who received
instructions on removal from emergency dispatchers were more likely to attempt the
procedure. Bystanders who received no instructions attempted to remove foreign
bodies less frequently. Generally, most bystanders had no prior knowledge of how to
remove foreign bodies before receiving the oral instructions provided by the
emergency dispatchers (Table 3, Table 7).

The most common oral instructions given by emergency dispatchers concerned
patting the victim on the back and more than 80% of bystanders who received oral
instructions were told this technique, which was followed by the finger sweep method
and the Heimlich maneuver (a technique using abdominal thrusts). About 7% of
bystanders attempted to remove foreign bodies with vacuum cleaners (Table 4).

Table 5 shows the relationship between practical removal by bystanders and
survival rate. The OR was 3.0 (95% CI 2.2-4.0) and whether bystanders attempted to
remove foreign bodies was the determinant factor in reducing the number of fatalities
involved in accidental choking on foods.

Bystanders applying the pat on the back method, the finger sweep method and
Heimlich maneuver of removing foreign bodies were met with a success rate of about
60%. When an aspirator was used, the success rate was around 80% (Table 8).
Emergency personnel frequently used a laryngoscope combined with Magill forceps
and aspirators (Table 9). (Reference 28)
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Table 1: 80 firefighting headquarters (1998), cases of transportation by emergency
paramedics and causative foods (Reference 28 [partial modification])

Eighty fire fighting headquarters (1998) Number of cases Component ratio (%)
Cases of transportation by ambulance (n=810)

Causative food

Sticky rice cake 150 18.5
Steamed rice 82 10.1
Vegetables/fruit 73 9.0
Snacks (excluding candy) 60 7.4
Meat 41 5.1
Bread 35 4.3
Candy 28 3.5
Fish meat 27 3.3
Others 314 38.8
Total 810 100

Table 2: 80 firefighting headquarters (1998), cases of transportation by emergency
paramedics and age distributions of W79 deaths, Vital Statistics

(Reference 28 [partial modification])

Age Eighty fire fighting Cases of W79-related
group headquarters (1998) deaths in Vital Statistics
(years) Cases of transportation (1998)

by ambulance (n=810) Component Component

ratio (%) ratio (%)

0-9 129 15.9 56 1.4
10-19 7 0.9 7 0.2
20-29 4 0.5 14 0.4
30-39 7 0.9 28 0.7
40-49 14 1.7 117 3.0
50-59 29 3.6 241 6.1
60-69 100 12.3 530 13.4
70-79 188 23.2 1,021 25.8
80-89 261 32.2 1,467 37.1
90-99 63 7.8 475 12.0
Unknown 8 1.0
Total 810 100 3,956 100
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Fig. 3: 80 firefighting headquarters (1998), cases of transportation by emergency
paramedics by month (Reference 28 [partial modification])

80

68

69

70

57

62

65

51

52 53

45

37

41

|| Foods other than
sticky rice cake

m Sticky rice cake

14

,_
o

[N
o
I
[
=)
oo

-

January
February
March
April
May
June

1 Ml BRI

18

September P @

July
August
October

=

November
December

Table 3: 80 firefighting headquarters (1998), cases of transportation by emergency
paramedics, practical oral instruction and bystanders’ attempts to remove
foreign bodies (Reference 28 [partial modification])

Eighty fire fighting headquarters (1998) Removal by bystanders Subtotal
Cases of transportation by ambulance (n=810) Performed Not performed or

Oral instructions by the emergency dispatchers unknown

at firefighting headquarters

Oral instructions followed 287 53 340
Oral instructions not followed 143 165 308
Unknown 73 89 162
Total 503 307 810

Table 4: 80 firefighting headquarters (1998), cases of transportation by emergency
paramedics and contents of oral instruction (Reference 28 [partial modification])

Eighty fire fighting headquarters (1998)
Cases of transportation by ambulance

Cases of oral instructions followed (n=340)
Contents of oral instruction (multiple answers
allowed)

Number of cases

Received instruction(%)

Patting on the back 287 84.4
Finger sweep method 71 20.9
Heimlich maneuver 41 12.1
Vacuum cleaner 23 6.8
Lower side chest compression method 4 1.2
Chest compression method 0 0.0
Others 15 4.4
Unknown 3 0.9
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Table 5: 80 firefighting headquarters (1998), cases of

transportation by emergency

paramedics, bystanders’ attempts to remove foreign bodies and survival rate
(Reference 28 [partial modification])

Eighty fire fighting headquarters (1998)
Cases of transportation by ambulance (n=810)

Survival rate (%)

Mortality (%)

Removal of foreign body practiced by 76.3 23.7
bystanders (n=503)
Removal of foreign body not practiced by 50.9 49.1

bystanders (n=234) or unknown

Table 6: 80 firefighting headquarters (1998), cases of
paramedics, bystanders who attempted to

transportation by emergency
remove foreign bodies

(Reference 28 [partial modification])

Eighty fire fighting headquarters (1998)
Cases of transportation by ambulance

Number of cases of removal of foreign body practiced by bystanders

(n=503)
Persons who removed foreign bodies

Component ratio (%)

Family member 70.1
Care facility staff 9.8
Nurse 8.8
Doctor 5.9
Health nurse/helper 0.8
Nursery staff/teacher 0.8
Other 3.8
Total 100

Table 7: 80 firefighting headquarters (1998), cases of transportation by emergency
paramedics, how bystanders learned how to remove foreign bodies
(Reference 28 [partial modification])

Eighty fire fighting headquarters (1998) Component ratio (%)

Cases of transportation by ambulance

Number of cases of removal of foreign body practiced by

bystanders (n=503)

How the bystander learned the technique for removing foreign

bodies

Oral instructions 4 26.4
Medical professional | 18.1
Lifesaving training by the firefighting department | . 4.8

TV programetc. 3.0

School progpam 1.2
Newspaper/magazine | 0.4

Japanese Red Cross Socjety 4 0.4
other 3.8
Unknown 41.9

Total 100

Table 8: 80 firefighting headquarters (1998), cases of transportation by emergency
paramedics, techniques for removing foreign bodies used by bystanders and
success rate (Reference 28 [partial modification])

Eighty fire fighting headquarters (1998)
Cases of transportation by ambulance
Number of cases of removal of foreign body
practiced by bystanders (n=503)

Removal technique used by the bystander

Cases of removal
technique performed

Rate of successful
removal (%)
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Patting on the back 314 61.1
Finger wipe method 110 61.8
Aspirator 36 83.3
Heimlich maneuver 30 60.0
Vacuum cleaner 26 50.0
Chest compression method 3 66.7
Lower side chest compression method 1 100
Laryngoscope/Magill forceps 7 100
Other 17 58.8
Unknown 47 48.9

Table 9: 80 firefighting headquarters (1998), cases of transportation by emergency
paramedics, techniques for removing foreign bodies used by the emergency
paramedics and success rate (Reference 28 [partial modification])

Eighty fire fighting headquarters (1998) Cases of removal Rate of successful
Cases of transportation by ambulance (n=810) technique performed removal (%)
Removal technique used by emergency paramedic

Laryngoscope/Magill forceps 239 82.8
Aspirator 86 70.9
Patting on the back 50 46.0
Finger wipe method 14 78.6
Heimlich maneuver 11 18.2
Chest compression method 2 100
Lower side chest compression method 1 0.0
Vacuum cleaner - -
Other - -
Unknown 1 0.0

(2) 12 Firefighting Headquarters (2006)

In 2006, emergency paramedics were sent to respond to 724 emergency cases in
regions covered by a total of 18 firefighting headquarters including those of the Tokyo
Fire Department and headquarters located in 17 ordinance-designated cities.
(Responses were obtained from 12 firefighting headquarters.) Of these cases, 65
(9.0%) resulted in fatalities and 227 (31.4%) were judged “serious.” The victims’ ages
were identified in 595 cases. Those aged 65 and over (453 cases, 76.1%) and those
ranging from 0 to 4 years in age (64 cases, 10.8%) accounted for slightly less than
90%. The causative foods could be identified in 432 cases. They included steamed rice
(including rice ball, sushi, rice porridge) (94 cases, 21.8%), sticky rice cake (77 cases,
17.8%), bread (47 cases, 10.9 %), fish meat (37 cases, 8.6 %), fruit (33 cases, 7.6 %),
meat (32 cases, 7.4 %), and candy (22 cases, 5.1%). Eight persons (1.9%) choked on
mini-cup jelly (Table 10). (Reference 4, 5, 29)

The age distribution for these data (Table 11), which was similar to the data
obtained from other firefighting headquarters, shows the percentage of infants
involved in choking accidents higher than the rate of fatalities among infants from
“inhalation and ingestion of food causing obstruction of respiratory tract (W79)” in
Vital Statistics.
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Table 10: 12 firefighting headquarters (2006), cases of transportation by
emergency paramedics, causative foods (Reference 4, 5, 29 [partial

modification])

Twelve firefighting headquarters (2006) Number of cases | Component ratio
Cases of transportation by ambulance with known causes (%)
(n=432)

Grains Sticky rice cake 77 17.8
Steamed rice (rice ball included, but sushi 61 14.1
and porridge excluded)

Bread 47 10.9
Sushi 22 5.1
Rice porridge 11 2.5
Other Unknown Unknown

Fish meat 37 8.6

Fruit 33 7.6

Meat 32 7.4

Snacks Candy 22 5.1
Rice dumpling 8 1.9
Mini-cup jelly 8 1.9
Jelly 4 0.9
Other Unknown Unknown

Potato Konjac noodle 4 0.9
Konjac 2 0.5
Other Unknown Unknown

Liquid food 8 1.9

Table 11: 12 firefighting headquarters (2006), cases of transportation by
emergency paramedics and age distribution in the W79 fatality cases, Vital
Statistics (Reference 4, 5, 29 [partial modification])

Age Twelve firefighting Cases of W79-related

group headquarters (2006) deaths in Vital Statics

(years) Cases of transportation by | Component (2006) Component

emergency paramedics, ratio (%) ratio (%)
where patient’s age is
known (n=595)

0 6 1.0 18 0.4

1-4 58 9.7 16 0.4

5-9 9 1.5 2 0.0

10-14 2 0.3 1 0.0

15-29 2 0.3 8 0.2

30-44 11 1.8 80 1.8

45-64 54 9.1 553 12.5

65-79 173 29.1 1,371 31.1

>80 280 47.1 2,358 53.5

Total 595 100 4,407 100

(3) Tokyo Fire Department (2006-2007)
For two years from January 2, 2006 to December 31, 2007, emergency paramedics
were sent to the sites of 2,443 food-related choking accidents in the area covered by
the Tokyo Fire Department. Those age 65 and over (1,655 cases, 67.7%) and those
ranging from O to 4 years in age (412 cases, 16.9%) accounted for more than 80% of
the victims of such accidents.

The causative foods included steamed rice (including sushi) (377 cases, 15.4 %),
sticky rice cake (241 cases, 9.9%), meat (176 cases, 7.2%), candy (175 cases, 7.2%),
bread (135 cases, 5.5%), and fruit (108 cases, 4.4%). Two persons (0.08%) choked on
konjac mini-cup jelly (Table 12).
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Table 12: Tokyo Fire Department (2006-2007), cases of transportation by
emergency paramedics, causative foods
(Reference 4, 19, 30, 31 [partial modification])

Tokyo Fire Sticky Steamed Bread | Meat Fish | Candy | Fruit Snacks Konjac Other | Total
Department rice rice meat (excluding | mini-cup

(2006-2007) cake (including candy) jelly

Cases of sushi)

transportation

by ambulance

(n=2,443)

0-4 3 19 13 9 7 118 35 28 1 179 412
5-9 4 5 0 2 2 25 2 3 11 54
10-14 0 1 0 0 1 3 0 4 1 10
15-19 0 1 1 1 0 2 1 0 8 14
20-24 0 3 0 3 2 3 1 0 10 22
25-29 1 0 0 0 1 0 1 0 4 7
30-34 1 3 2 5 0 0 2 3 5 21
35-39 2 3 1 7 4 1 0 1 9 28
40-44 1 2 0 6 2 2 0 0 12 25
45-49 3 1 3 3 3 0 2 1 13 29
50-54 3 3 1 5 1 1 2 2 7 25
55-59 4 15 4 18 1 1 3 2 27 75
60-64 5 5 7 10 2 2 3 3 29 66
65-69 15 33 16 12 8 1 8 2 59 154
70-74 42 25 14 22 2 3 11 5 82 206
75-79 44 51 17 21 14 6 10 9 121 293
80-84 43 75 26 29 15 5 19 8 147 367
85-89 25 65 13 12 8 1 4 10 1 155 294
90-94 26 51 12 8 2 1 3 8 137 248
>95 19 16 5 3 3 0 1 4 42 93
Total 241 377 135 176 78 175 108 93 2 | 1,058 | 2,443
Component 9.9 15.4 5.5 7.2 3.2 7.2 4.4 3.8 0.1 43.3 | 100.0
ratio (%)

The percentage of elderly people was high in the cases of accidental choking
caused by grains including sticky rice cake, steamed rice and bread. On the contrarly,
the percentage of elderly people was as low as 9.7% (17 cases) in the cases of
accidental choking caused by candy, where the percentage of children aged 0-4years
was 67.4%(118 cases) and the number reaches to over 80% when expanding the age:
0-9 years (143 cases, 81.7%), and 0-14 years (146 cases, 83.4%) (Table 13).
Accidental choking on bread frequently occurred in the elderly, and cases that were
judged to be “serious or worse” accounted for 37% which exceeded the mean
percentage of overall food-related choking accidents (26.9%). (Reference 4, 19, 30,
31)
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Table 13: Tokyo Fire Department (2006-2007), cases of transportation by

emergency paramedics, data by age group
(Reference 4, 19, 30, 31 [partial modification])

Tokyo Fire Department

(2006-2007) Number of cases by age group (years) [component ratio (%)]
Cases of transportation by

?:r;‘fj’s“;f‘ir\‘,‘;efggdz"“‘?’) 0-4 (%) | 09 (%) | 014 (%) | =65 (%)
Sticky rice cake 3 (1.2) 7 (2.9) 7 (2.9) 214 (88.8)
Steamed rice (including sushi) 19 (5.0) 24 (6.4) 25 (6.6) 316 (83.8)
Bread 13 (9.6) 13 (9.6) 13 (9.6) 103  (76.3)
Meat 9 (5.1 11 (6.3) 11 (6.3) 107 (60.8)
Fish meat 7 (9.0) 9 (115) 10 (12.8) 52 (66.7)
Candy 118 (67.4) 143  (81.7) 146 (83.4) 17 (9.7)
Fruit 35 (32.4) 37 (34.3) 37 (34.3) 56 (51.9)
Snacks (excluding candy) 28  (30.1) 31 (33.3) 35 (37.6) 46 (49.5)
Konjac mini-cup jelly 1 (50.0) 1 (50.0) 1 (50.0) 1 (50.0)
Other 179 (16.9) 190 (18.0) 191 (18.1) 743 (70.2)
Total 412 (16.9) 466 (19.1) 476 (19.5) | 1,655 (67.7)

The age distribution (Table 14) shows that infants accounted for a greater
proportion of victims than in deaths from “inhalation and ingestion of food causing
obstruction of respiratory tract (W79)” in Vital Statistics.

The monthly data clearly show (Fig. 4) that the number of cases in January was
prominent because of an increase in accidental choking on sticky rice cake. This
finding corresponds to the trend of monthly rate of death from “unexpected choking”
in Vital Statistics [Fig. 9, (p. 37)].
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Table 14: Tokyo Fire Department (2006-2007), cases of transportation by
emergency paramedics and age distribution of the cases of W79 fatalities,
Vital Statistics (Reference 4, 30, [partial modification])

Age Tokyo Fire Department Cases of W79-related

group (2006-2007) deaths in Vital Statics

(years) Cases of transportation Component (2006) Component

by ambulance (n=2,443) ratio (%) ratio (%)

0-4 412 16.9 34 0.8
5-9 54 2.2 2 0.0
10-14 10 0.4 1 0.0
15-19 14 0.6 0 0.0
20-24 22 0.9 2 0.0
25-29 7 0.3 6 0.1
30-34 21 0.9 14 0.3
35-39 28 1.1 21 0.5
40-44 25 1.0 45 1.0
45-49 29 1.2 48 1.1
50-54 25 1.0 83 1.9
55-59 75 3.1 202 4.6
60-64 66 2.7 220 5.0
65-69 154 6.3 282 6.4
70-74 206 8.4 438 9.9
75-79 293 12.0 651 14.8
80-84 367 15.0 843 19.1
85-89 294 12.0 747 17.0
90-94 248 10.2 552 12.5
>95 93 3.8 216 4.9
Total 2,443 100 4,407 100
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Fig. 4: Tokyo Fire Department (2006-2007), cases of transportation by emergency
paramedics, monthly data (Reference 4, 6 [partial modification])
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3. Case Data Collected from Emergency Medical Centers

(1) 75 Emergency Medical Centers (2007)

In 2007, patients requiring critical care were sent to 204 nationwide emergency
medical centers that were registered as of November 2007. [Of these, 75 centers
responded to the survey (response rate: 36.8%).] These patients included 378 cases
that resulted in fatalities (58.7%). According to the data collected on those whose ages
were recorded, the patients’ ages ranged from 0 to 105 years and the mean age was
74.7 years (Table 16). Males accounted for 50.9%, while females for 49.1%. The
causative foods were recorded in 371 cases. They included sticky rice cake (91 cases,
24.5 %), steamed rice (including rice ball, sushi, and rice porridge) (58 cases, 15.6 %),
bread (43 cases, 11.6 %), meat (28 cases, 7.5%), fruit (27 cases, 7.3 %), and fish meat
(25 cases, 6.7 %). Six persons (1.6%) choked on candy and 3 (0.8%) on mini-cup jelly.
The number of cases by age group was tabulated according to causative foods. Those
who choked on sticky rice cake numbered 6 ranging from 45 to 64 years, 44 ranging
from 65 to 79 years, and 41 aged 80 and over, while those who choked on mini-cup
jelly included 1 between the age of 5 to 9 years and 2 ranging from 65 to 79 years. The
details of remaining cases were not reported (Table 15). (Reference 4, 5, 29) The age
distribution in these data indicated that infants accounted for a greater proportion of
victims than in deaths from “inhalation and ingestion of food causing obstruction of
respiratory tract (W79)” in Vital Statistics (Section Ill, 5[1]) but it was otherwise not
so different from the data on the cases collected from the firefighting headquarters
(Section 111, 2[2]). The percentage of fatalities was higher in the data collected from
emergency medical centers than that in the data collected from firefighting
headquarters but the data composition was similar to that of cases of death in Vital
Statistics (Table 16).
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Table 15: 75 emergency medical care centers (2007), cases of critical care,
causative foods (Reference 29 [partial modification])

75 emergency medical centers (2007) Number of cases | Component ratio
Cases with known causative foods (n=371) (%)
Grains Sticky rice cake 91 24.5
Steamed rice (including rice ball, sushi, and 58 15.6
rice porridge)
Bread 43 11.6
Other Unknown Unknown
Snacks Rice dumpling 15 4.0
Candy 6 1.6
Mini-cup jelly 3 0.8
Other Unknown Unknown
Meat 28 7.5
Fruit 27 7.3
Fish meat 25 6.7
Potato Konjac 8 2.2
Other Unknown Unknown
Liquid food 13 3.5
Note: In the original article, 190 cases of choking on “grains” included 28 cases of choking

on “steamed rice (including rice ball)” and 11 cases of choking on “rice porridge.”
“Sushi” was not included in the category of “grains” and 19 cases of choking on sushi
were reported separately. In this table, overlapping cases were not included and the
cases of choking on “steamed rice (including rice ball),” choking on “rice porridge,”
and choking on “sushi” were counted separately.

Table 16: 75 emergency medical care centers (2007), cases of critical care and age
distribution in the cases of W79 death in Vital Statistics
(Reference 29 [partial modification])

Age 75 emergency medical Cases of W79-related
group centers (2007) deaths in Vital Statics
(years) Cases of critical care (2006)
with ages recorded Component Component
(n=620) ratio (%) ratio (%)
0 8 1.3 18 0.4
1-4 15 2.4 16 0.4
5-9 3 0.5 2 0.0
10-14 0 0.0 1 0.0
15-29 5 0.8 8 0.2
30-44 6 1.0 80 1.8
45-64 73 11.8 553 12.5
65-79 196 31.6 1,371 31.1
>80 314 50.6 2,358 53.5
Total 620 100 4,407 100

(2) 185 Designated Centers with Certified Critical Care Doctors (2008)
For eight months from June 2008 to January 2009, a survey was conducted on patients
(age: 0-15 years) requiring critical care at 433 centers including centers with certified
critical care doctors designated by Japanese Association for Acute Medicine and
emergency medical centers. A total of 185 centers returned responses (response rate:
42.7%). Ten centers reported 12 children ranging from 1 to 7 years of age (10 boys, 2
girls) who choked on food and received emergency care. Small children frequently
choked on snacks as the causative foods were candy (4 cases), peanuts (2 cases),
“soda candy” (2 cases), apple (1 case), “soybean snack” (details unknown) (1 case),
“frozen jelly” (not made from konjac) (1 case), and salmon roe (1 case). All of them
choked at home. The first-aid procedures used on the scene were slapping on the back
(6 cases) and cardiac massage (1 case). Three victims were left untreated and 2 cases
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Tab

were remained unknown whether first-aid was administered or not. The obstructed
areas recorded included the right main bronchus (“soybean snack,” salmon roe), the
area between the tracheal bifurcation and the bronchi (peanuts), and hypopharynx
(candy). Obstruction of the area from the oropharynx to the hypopharynx was reported
in 3 cases. Except for a patient with common cold-like symptoms, none of the victims
had any underlying disease. They did not any suffer development disorder, swallowing
disturbance and congenital abnormality. Of 3 patients who suffered respiratory arrest,
1 was tapped on the back and spat out the foreign body two minutes after the accident.
The remaining 2 patients suffered cardiopulmonary arrest. The patients’ outcomes
were recorded as follows: “good prognosis” (9 cases), “vegetative state” (1 case), and
“death” (1 case) (multiple peanuts in the mouth fell down the throat and obstructed the
area from the bronchial bifurcation to the bronchi) (Table 17). (Reference 4, 5, 23)

le 17: 185 designated centers with certified critical care doctors and emergency
medical care centers (2008), cases of emergency care, causative foods
(Reference 4, 5, 23 [partial modification])

Age

185 designated

centers with certified
critical care doctors Causative food
and emergency
medical centers

(2008)
Cases of “Soda | “Soybean
transportation by Candy | Peanuts candy” | snacks”
ambulance (n=12)

“Frozen | Salmon

Apple jelly” roe

1 1 1

1 1

WIwWwinNiWw

1 1

RN

1

otal 12 4 2 2 1 1 1 1

Notes: 1. “Frozen jelly” is different from konjac jelly.
2. The data on outcomes were available in 9 cases. Of these, a 4-year-old boy died
of choking on “peanut.”

(3) Data Collected from Individual Emergency Medical Centers

For the 16 years from 1978 to 1994, 52 patients (43 persons [82.7%] aged 65 and
over) were transported by ambulance to university hospitals in Tokyo for treatment for
obstruction of the respiratory tract. About 60% suffered serious symptoms such as
cardiopulmonary arrest at the time of arrival at hospital. The causative foods were
steamed rice (including rice ball, sushi, and rice porridge) (15 cases, 28.8%), sticky
rice cake/rice dumpling (12 cases, 23.1%), bread (9 cases, 17.3%), and konjac (3 cases,
5.8%). (Reference 32, 33)

For the approximately six years and 10 months from January 1985 to October
1991, 16,744 patients were taken to the tertiary outpatient departments of emergency
medical centers in Iwate Prefecture. They included 140 patients who choked on
foreign bodies. Of these, 33 were adult patients who had a foreign body lodged in the
respiratory tract. The foreign bodies were retained in the larynx (24 cases) more
frequently than in the trachea/bronchus (9 cases). The leading food involved in
obstruction of the larynx was sticky rice cake (15 cases, 62.5%) followed by konjac (3
cases, 12.5%) and rice dumpling (2 cases, 8.3%). The foods involved in obstruction of
the trachea/bronchus were steamed rice (3 cases, 33.3%) and soba noodles (2 cases,
22.2%). (Reference 34)

For the four years and nine months from November 1990 to July 1995, 30
patients suffering acute respiratory failure due to obstruction of the respiratory tract
by foreign bodies and requiring critical care (25 persons [83.3%] aged 60 and over)
were taken to the emergency medical centers of public hospitals in Tokyo. Most of
them were serious cases as 20 suffered cardiopulmonary arrest at the time of arrival at

24




Food Safety Commission of Japan
Risk assessment report — FS/45/2010

the hospital. The causative foods included sticky rice cake (9 cases, 30.0%), bread (6
cases, 20.0%), meat (4 cases, 13.3%) and noodles (4 cases, 13.3%). (Reference 35)

For the five years and four months from January 1994 to April 1999, 33 patients
who choked on foreign bodies (24 persons [72.7%] aged 60 and over) were
transported by ambulance to emergency medical centers at university hospitals in
Tokyo. The causative foods, in the descending order of frequency, were steamed rice,
meat, noodles, and bread. For the five years and five months from January 1990 to
May 1995, the patients with aspiration, who also transported by ambulance to the
same medical care centers, included 48 patients with aspiration with known causes
(mean age: 69.2 years). Of these, 8 suffered aspiration from sticky rice cake leading to
suffocation (mean age: 76 years). The leading causative foods were steamed rice and
meat. (Reference 36, 37)

For the three years from January 1995 to December 1997, 36,251 patients were
taken to the emergency outpatient departments of public hospitals in Kyoto. Of these,
28 definitely swallowed foreign bodies. Sticky rice cake was the main cause of
choking (n=4). (Reference 38)

For the 10 years from 1995 to 2005, 13 children (age between 0 to 11) who
choked on foods were transported by ambulance to the emergency medical centers in
Osaka City. The main causative foods were milk (6 cases) and steamed rice (3 cases).
(Reference 39)

For the 3 years and 5 months from January 1999 to May 2002, 28 patients who
suffered suffocation were transported to the emergency outpatient departments of
private hospitals in Gifu Prefecture. They included 17 patients aged 61 and over who
choked on food. The causative foods were sticky rice cake (6 cases) and steamed rice
(including sushi) (4 cases). They included an elderly female who suffered suffocation
while eating a piece of sticky rice cake alone. In this case, after development and
removed by Magill forceps of a piece of sticky rice cake in the larynx, another piece
of sticky rice cake measuring 10 x 13 mm was detected in the right main bronchus and
endoscopically removed. Of these cases, 6 people survived and 11 died. (Reference
40)

In January 2001, a patient who choked on a piece of meat in soup noodle was
taken by ambulance to the emergency medical center in Tokushima Prefecture. In this
case, a bystander spent about eight minutes to remove the piece of meat before the
arrival of emergency paramedics. (Reference 41)

In July 2006, an elderly male suffered aspiration leading to dyspnea while
eating a piece of sticky rice cake in soup. (A member of his family had cut the sticky
rice cake into 1- to 2-cm pieces to prevent accidental choking and boiled the pieces to
soften them.) The family member drove him to a public hospital in Hyogo Prefecture
to receive treatment. The patient had history of cerebral infarction and dentures.
(Reference 42)

In November 2006, a patient who suffered dyspnea resulting from a foreign
body in the trachea was transported by ambulance to a hospital in Hiroshima
Prefecture. In this case, the causative food was skewered port cutlet (contents
unknown). (Reference 43)

(4) Case Data Collected from Emergency Medical Centers in the U.S.
(reference)

a. Overview
The U.S. Consumer Product Safety Commission (CPSC) conducts a survey on
new patients with injuries treated at the emergency departments of hospitals as a
part of the National Electronic Injury Surveillance System All Injury Program
(NEISS-AIP). According to the results of analysis conducted by Centers for
Disease Control and Prevention (CDC), in 2001, 17,537 children aged 14 and
under (29.9/100,000 persons), who experienced accidental choking, including
choking on foreign bodies other than foodsl, were taken to emergency
departments of U.S. hospitals. Of these, 10,438 (59.5%) probably choked on

! Choking accidents due to a foreign body in the esophagus included.
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foods. The leading causative food was “candy/gum” (3,325 cases, 19.0%)
including “hard candy,” “other candy (chocolate, gummies, etc.),” “gum,” and
“unspecified candies.” These data do not include the patients who were taken to
the medical institutions other than emergency departments and those who were
not taken to medical institutions. Of the children who experienced accidental
choking, 55% were reported to have been taken to emergency departments in the
U.S. (Reference 44)

For the approximately nine years from 1989 to 1998, 1,429 children aged
14 and under were suspected of choking, admitted to 26 tertiary pediatric medical
centers in the U.S. and Canada and underwent endoscopy of the upper respiratory
tract and upper gastrointestinal tract. The causative foods were peanuts (375
cases, 26.2%), meat (96 cases, 6.7%), sunflower seeds (95 cases, 6.6%), popcorn
(71 cases, 5.0%), and carrot (69 cases, 4.8%). A total of 103 children died of
choking on the following foods: hotdogs (16 cases, 15.5%), “candy” (10 cases,
9.7%), grapes (8 cases, 7.8%), meat (7 cases, 6.8%), and peanuts (7 cases, 6.8%).
(Reference 45)

As stated above, in North America, in addition to hotdogs which are a
characteristic local food, “candy” is largely responsible for accidental choking
among children. Which areas of the respiratory tract were obstructed in the cases
involving candy was not reported.

b. Individual Item
In the U.S., a total of 6 infants (aged 8 months to 5 years) were reported to have
died after choking on “candy” containing konjac. The food boluses were retained
in the oropharynx in 3 cases. In a different case, an emergency life saving
technician removed the candy with Magill forceps on the scene. In the 2
remaining cases, some treatment was conducted but the area of the respiratory
tract that was first obstructed remained unknown. (Reference 46, 47)

(5) Case Data Collected from Emergency Medical Centers in the U.K.

(reference)

The U.K. Department of Trade and Industry (DTI) analyzed the data collected from an
overall case survey of 18 hospitals that accepted 5% of patients requiring critical care.
The DTI estimated that, for each of the years between 1986 and 1996, an average of
1,072 children under 3 years suffered food-related choking accidents in the U.K. The
foods involved in these accidents were snacks (345 cases, 32.2%), fish bones (214
cases, 20.0%), fruit (102 cases, 9.5%), and bread/biscuit (101 cases, 9.4%). The mean
number of food-related choking accidents that affected 3-year-old children each year
was estimated at 280. Snacks were involved in 80 of 280 accidents (28.6%). The trend
of choking accidents was similar between the infants aged 3 years and those under 3
years but the percentage of the cases of choking on fish bone was higher in those aged
3 years (118 cases, 42.1%) than in those under 3 years. The DTI observed that, as
children grow older, their diet becomes more varied and it becomes harder for parents
to monitor them. (Reference 48)

4. Data on Cases of Foreign Bodies in the Trachea/Bronchus not Resulting in
Accidental Choking

(1) Japan
There are cases of people accidentally swallowed foreign bodies but not experiencing
complete obstruction of the respiratory tract or accidental choking. These people were
taken to medical institutions (mainly otolaryngological departments) and received
treatment for foreign bodies in the trachea/bronchus. As shown below, many such
cases have been reported so far.

Table 18 is a list of surveys conducted on the patients in all age groups (not just
children) who received treatment for foreign bodies (including those other than foods)
in the trachea/bronchus during the specified period. (Reference 49, 50, 51, 52, 53, 54,
55, 56, 57, 58, 59, 60, 61, 62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74, 75, 76)

When the cases of a foreign body in the trachea/bronchus that were either
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specific to some region or judged to be rare were excluded, more than half of the
patients taken to medical institutions were young children. The rate of children
accounted for more than 80% of such patients at many medical institutions. Those
who ate beans/seeds including peanuts accounted for more than half of the patients
who had foreign bodies including those other than foods lodged in their
trachea/bronchus. This trend has not altered in any remarkable respect for the past
decades. When such foreign bodies were limited to foods, the leading causative foods
were beans/seeds followed by fish meat (generally fish bones) and fruit (with apples
accounting for more than half of the causative fruits). According to the results of a
special tabulation, the National Nutrition Survey (1998-2000), the weighted average
of daily consumption of “(raw) apples” accounted for 23.9% of the weighted average
of daily consumption of “fruit.” This percentage was lower than the weighted averages
of daily consumption of “(raw) persimmons” (28.1%) and “satsuma oranges” (27.4%).
These numerical data indicated that apples were identified as causative fruit in many
cases not because of the amount in which they were consumed but because of certain
properties that made them become frequently lodged in the trachea/bronchus. Other
causative foods reported were snacks, meat, vegetables, steamed rice, sticky rice cake,
noodles and seaweed.

The patients who eventually died as a result of complications of suffocation and
aspiration pneumonia accounted for 1.2-4.3%. [These numerical data indicate the
component proportions collected by the reporting medical institutions (mainly
otolaryngological departments). When persons who suffered serious symptoms and
were taken to other medical institutions/departments (e.g., emergency medical
centers) were included, the ratio of those who died from foreign bodies in the
trachea/bronchus to the entire population who had foreign bodies in the
trachea/bronchus seemed to be higher.]

The cases of a foreign body in the trachea/bronchus with known initial
symptoms are listed in Table 21. The patients who suffered serious initial symptoms
close to suffocation such as “dyspnea” and “cyanosis” remained at levels of 4-25%
and 5-11% respectively. On the other hand, 6-71% of patients had “no symptoms”
probably because of an “asymptomatic period” after foreign body became lodged in
the bronchial space [Fig. 1 (p.11) (5)]. Peanuts that are retained as foreign bodies in
the trachea/bronchus without being noticed absorb moisture and gradually expand.
Such peanuts cause delayed obstruction of the respiratory tract. (Reference 77) The
risk has been pointed out that once such peanuts become mobile (“dancing”) foreign
bodies in the trachea, they get stuck in the infraglottic space and induce suffocation
(expiratory dyspnea [Fig. 1 (p.11) (3)]). (Reference 78)

Most of the data on foreign bodies in the trachea/bronchus not resulting in
accidental choking indicated a higher percentage of male patients. When the data with
the records of sex were selected from those listed in Table 18, the percentage of male
patients was more than twice as high as that of female patients.

Table 19 presents the data on the cases of infants with a foreign body in the
trachea/bronchus with records of causes including those other than foods. Although
foreign bodies other than foods such as needles and pins were frequently detected,
beans/seeds were identified as causative foreign bodies in about 70-80% of cases
involving infants. Peanuts were responsible for most of such events. (Reference 79, 80,
81)

Few data included the detailed description of factors contributing to foreign
body in the trachea/bronchus and the collected data were limited to those listed in
Table 20. (Reference 59, 82)
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Table 18: Data on patients in various age groups who experienced foreign bodies
(those other than foods included) in the trachea/bronchus

Institutions Period of survey Subjects of survey Outcome Main categories of foreign bodies
surveyed . range Beans/ . .
(year of Duration Larynx| Males |Females [Infants ( ofg (%) Death |seeds/ (%) Fish Fruit Nee_dles/ Teeth | Toys Nails/
reporting) (year) age) nut meat pins screws
Osaka 1932-82 51| 392 o NA NA 217 0-5| 55.4 6 130 33 41 50 16
University83)} .  { _\ _{ _+ 0 oy
Toho 1952-71 20 27 NA NA 20 0-6| 74.1 0 18 67 4
University 74| { ¢+ 0 0
Gunma 1958-82 25| 160 111 49 132 0-4| 82.5 3 126 79 2 3 5 4 4 2
University 84 .  { _\ + __+ 0 oy
Sapporo 1960-69 10 16 12 4 13 0-4| 81.3 0 10 63 1 3 1
Medical
University 78 |~ { |} ¢+ 4 0
Hirosaki 1962-78 16 63 43 20 38 0-4| 60.3 NA 33 52 10 1 5 2
University o)} . {0 oy
Tohoku 1966-76 10| 100 67 33 80 0-4| 80.0 1 68 68 2 8 5 11 1
University 7o) | | | Vo
Shinshu 1966-86 21 81 54 27 72 0-4| 88.9 NA 65 80 7 2 4
University88) | .  { _\ _{ + 0 oy
Iwate Medical |1967-95 29| 170 118 52 136 0-5| 80.0 0 105 62 7 3 6 15 9 6
University ) | AV o+
Hiroshima 1969-86 18 69 44 25 50 0-4| 725 3 33 48 2 3 4 2 6 3
University88) | . ~ { \ { + oy
The Jikei 1970-79 10 32 24 8 18 0-3| 56.3 NA 16 50 1 1 4 3
University@®y) | | |\ -+
Kitasato 1971-89 19 81| O 55 26 63 0-4| 77.8 1 50 62 6 1 2 7 4 2
University 1) |~~~ { |} ¢+ V4 0
Osaka Red 1972-81 10 28 18 10 22 0-4| 78.6 0 16 57 5 2 1
Cross Hospital
@) . |\ o
Nara Medical 1972-84 13 28 19 9 18 0-3| 64.3 1 16 57 1 3 2
University @) |_____( | | o o A
Kinki 1975-89 15 10 4 6 8 0-4| 80.0 0 6 60 1 2 1
University ) .  { \  + 0 oy
University of |1978-86 8.6 25 18 7 20 0-4| 80.0 0 18 72 1 1
Miyazaki etc.
en . . 4 o A
Mie University |1978-94 16 69 44 25 57 0-4| 82.6 0 43 62 2 5 4 2 3
(CI) SN I R A A N R IS N S S A U S S N R S
Sapporo 1980-90 10 21 16 5 11 0-5| 52.4 0 10 48 1 1 7 1 1
Medical
University 92) ______( | | o (e
Kumamoto 1981-00 20 91 62 29 85 0-5| 93.4 0 63 69 6 3 4 2 1
University 04 | | | V- +
Niigata City 1982-90 9 23 15 8 18 0-5( 78.3 1 19 83 1
General
Hospital (91) | | { |\ o 0
Saga Medical |1982-98 17.7 34 23 11 19 0-2| 55.9 0 16 47 2 1 10 1
School(99) | {4 - 0 0o
Mie University [1983-03 21 44 30 14 26 0-4| 59.1 NA 22 50 4 1 3 8
(04)
Wakkanai City (1984-93 10 11 9 2 3 0-4| 27.3 NA 3 27 2
Hospital (94) | | {4V
7 Universities |1985-94 10 132 91 41 106 0-3| 80.3 0 111 84 21
in the Tokai
Region(96) | .  { Ve
Sapporo 1991-96 5 10 6 4 5 0-4| 50.0 0 5 50 3 1
Medical
University(98) |~~~ { |} ¢+ V4 0
Nihon 1992-96 5 14 o 8 6 9 0-4| 64.3 0 7 50 1 1
University 90 .  { _\  _+ 0 oy
Fukui Red 1992-04 12 13 12 1 3 0-4| 23.1 NA 4 31 4
Cross Hospital
oy e e
Kyoto City 1994-99 5 7 2 5 1 0-4| 14.3 NA 3 43
Hospital (99) | { \  _ { _+ 0 oy
Saitama 2002-04 2.5 7 6 1 0 0-4 0.0 0 0 0 5 1
Medical
University (05)
Total 1,758 NA NA] 1,250 NA] 1,016 58 77 25 119 109 51 43
Note: 1. “NA” stands for “not applicable.”
2. “O” inthe “Larynx” column indicates that the data included the cases of a foreign body in the
larynx.

3. “Miyazaki University etc.” includes University of Miyazaki Hospital and Miyazaki Prefectural
Miyazaki Hospital.
4. “7 Universities in the Tokai Region” includes the data collected from Aichi Medical University, Nagoya
University, Nagoya City University, Fujita Health University (one affiliated hospital included), Gifu
University, Mie University and Hamamatsu University School of Medicine.
5. The data on the reported cases derived from “7 Universities in the Tokai Region,” are limited to those
relating to cases of entrance of foreign matters (peanuts and dentures) in the body accompanying the
number of cases by age group.
6. “Beans” includes soybeans (including green soybeans, fermented soybeans, “snack soybeans” and
“ceremonial soybeans”), red beans, pinto beans, broad beans, large red beans, peas, and green peas.
7. “Seeds/nuts” includes peanuts (including “bongo beans”), almonds, cashew nuts, chestnuts, walnuts,
watermelon seeds, summer orange seeds, and pits of pickled plums.
8. Of 84 patients who choked on “fish meat,” 60 definitely choked on “fish bones.”
9. Of 27 patients who choked on “fruit,” 16 definitely choked on “apples.”
10. “Teeth” include dentures, dental crowns, and prostheses.
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Table 19: Data on infants who experienced foreign bodies
(including those other than foods) in the trachea/bronchus

Institutions | Period of survey | Subjects | Beans/ Beans/seeds/nut Beans/seeds/nut
surveyed of survey [seeds/nut

(year of Duration range (%) | Sub- |Soybeans: Red -Pinto:Broad:Green| Sub- [Peanuts:Almonds: Chest- :Walnuts: Water- :Summer
reporting) (year) of total :beans:beans:beans: peas | total : Ionuts : melon : orange

age : : : : seeds : seeds
Osaka 1932-82 51|217| 0-5|116 53 116 NA: NA: NA: NA: NA 0 H
University : : : :

(83)

Gunma 1958-82 25|132| 0-4|122| 92 12
University
(84)

FERE TR 110| 106 1: 1 : 1 1

Sapporo 1960-69 10| 13| o0-4] 9| 69 0 H : : : 9 9:
Medical : : : : :
University
(71)

Hirosaki 1962-78 16| 38| 0-4| 28 74 NA NA; NA; NA; NAE NA NA 21;
University H H : : H
(80)

Tohoku 1966-76 10| 80| 0-4| 68| 85 13
University
(77)

NAT NA: NA| 55 48: Py 7 1

Shinshu 1966-86 21| 72| o0-4| 65| 90 7
University
(88)

Hiroshima |1969-86 18| 50| 0-4| 30| 60| NA NA: NA: NA: NA: NA| NA 22: : 1
University B B H H B B H
(88)

The Jikei [1970-79 10| 18] o0-3| 13| 72| 13 NA: NA: NA: NA: NA 0
University : : : :
(81)

Osaka Red [1972-81 10| 22| o0-4| 16| 73 3 13 13;
Cross
Hospital

(83)

Kinki 1975-89 14.8 8| 0-4 6 75 1
University
(91)

University [1978-86 8.6 20| o0-4] 17| 85 0 : : : : 17 16: 1:
of : : : : : :
Miyazaki
etc. (87)

Mie 197694 16| 57| o0-4] 41| 72| s NAT NA: NA: NA: NA| 36| 34 7
University : : : : H H :
97)

Sapporo 1980-90 10( 11| o0-5[ 10| 91 1 : : : : 1 9 9:
Medical H : : : :
University
(92)

Osaka Red |1982-96 15( 14| 0-3| 9| 64 2
Cross
Hospital
(98)

Wakkanai {1984-93 10| 3| o0-4| 3| 100 0 H H H H 3 3.
City H : H : H
Hospital
(94)

University |1991-06 16| 23| 06| 15| 65 1 NAD NAD NA! NA! NA| 14 128 2
of Toyama H B : H H B
07)

Nihon 1992-96 5 9| 0-4 7 78 1
University
(99)

Fukui Red [1992-04 11.7| 3] o0-4] 2] 67 1 NA: NA: NA: NA: NA 1 1:
Cross : : : : :
Hospital
(04),

Kyoto City |1994-09 5[ I 0.4 1] 160 0 1 i
Hospital : : : :
(99)

Nagaoka [2003-07 5| 8| o0-6| 7| 88 1
Red Cross
Hospital
(08)

Total 799 585 73 | i i i i i

Note: 1. “NA” stands for “not applicable.”
2. “Soybeans” includes fermented soybeans and green soybeans.
3. “Miyazaki University etc.” includes University of Miyazaki Hospital and Miyazaki Prefectural
Miyazaki Hospital.
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Table 20: Factors contributing to foreign bodies

(including those other than foods) in the trachea/bronchus

Medical

institutions Chiba Osaka Red
; . Cross
surveyed University Hospital
(year of (1973) 1983)
reporting) (
Period of 1961-1971 1972-1981
survey 11 years 10 years
Non-food Subjects Subjects
I Subjects Infants All age
%%?érrlbutlng (age group) alone groups Subtotal
Number of 50 o8
cases
Number of
infants 48 22
(range of (0-4 years) (0-4 years)
age) 92 79
(%)
Outcome
(death) 4 0
Playing 12 1 3
Having meal/holding between teeth 8 8
Coughing/smothering 7 7
Crying 6 6
Falling 5 5
Standing/walking 3 1 4
Having a cold (rhinitis) 3 3
Suddenly standing up 2 2
Jumping off something 2 2
Being hit on the back of head 2 2
Laughing 1 1 2
Receiving dental treatment 2 2
Putting a large amount of food in the mouth 2 2
Being surprised by brother 2 2
Jumping 1 1
Bumping 1 1
Calling others 1 1
Taking it with medicine 1 1
A parent put a finger in the mouth 1 1
Being scalded and surprised 1 1
Brother put it in the mouth 1 1
Shampooing without checking the mouth for foreign 1 1
bodies
Unknown 1 1
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Table 21: Data on the patients in various age groups who experienced foreign
bodies (including those other than foods) in the trachea/bronchus where

there is a record of initial symptoms

Institutions |[Number

Initial symptoms (multiple answers allowed)

surveyed of cases|Cough [Wheezing|Fever|Difficulty|Cyanosis[Vomiting|Chest|Pharyngeal[Bleeding|Retractive| Disturbance/ [Convulsion| Absence [Other
(year of in pain pain breathing loss of of
reporting) | breathing consciousness symptoms
% % % % %
Sapporo 16| 5| 31| 4 25 1| 4 25 1 1 2 13
Medical
University
(71)
Shinshu 81|60| 74|47 58 13|13 16| 9 11 11 1 1 5 6
University
(88)
Osaka Red 28|24| 86| 4 14 31 4 2 7
Cross
Hospital
(88)
Kumamoto 91|58 6429 32 3| 8 9| 7 8 9 2
University
(04)
7 91|48 53|23 25 19|10 11|10 11 2 22 24
Universities
in the Tokai
Region (96)
Saga 34|17| 50| 7 21 6| 5 15| 2 6 1 1 1| 8 24
Medical
School (99)
Mie 44123] 52| 9 20 10| 3 7| 2 5 3 1 1 1
University
(04)
Nihon 14113| 93| 4 29 61 711 7 3 4 1
University
(99)
Fukui Red 13| 6] 46| 3 23 3] 3 23 1 1 8
Cross
Hospital
(04)
Kinki 4] 2| 50 1 25 1 2 50
University
(05)
Saitama 7] 1| 14 1 5 71
Medical
University
(05)
Note 1. “Others” include sputum, abdominal pain, abnormal phonation, nasal discharge,

discomfort in the chest during breathing, loss of appetite, atelectasis, and unknown.

. The data collected from “7 Universities in the Tokai Region” were limited to those

relating to some reported cases of choking on peanuts with known initial symptoms.

. The data collected from “Nihon University” included 7 cases of “sudden attack of

coughing,” 6 cases of “persistent coughing,” and 13 cases of “coughing.” They
included no overlapping cases.

In addition to the cases listed in the above table, the following cases were
reported: 1,000 cases of foreign body in the trachea/bronchus collected from 37
nationwide clinics of otolaryngology in 1959 (Reference 83), 51 cases of foreign body
in the trachea/bronchus collected from the departments of otolaryngology of private
university hospitals in Tokyo over a period of about 10 years (1971-1981) (Reference
83), 47 patients who underwent removal of foreign body at the department of trachea
and esophagus of a university hospital in Tochigi Prefecture over a period of about 13
years (1974-1987) (Reference 84), 45 patients aged 15 and under who were diagnosed
with a foreign body in the trachea/bronchus at university hospitals in Tokyo and Chiba
Prefecture over a 17-year period (1976-1992) (Reference 85), 8 children who were
diagnosed with a foreign body in the trachea/bronchus at university hospitals in
Tochigi and Gunma prefectures over a 20-year period (July 1978-July 1998)
(Reference 86), 234 patients who experienced foreign bodies in the laryngopharynx
and visited clinics in Osaka City over a 4.5-year period (December 1978-June 1983)
(Reference 87), 23 children who experienced foreign bodies in the trachea/bronchus
and were treated at public hospitals in Okinawa Prefecture over a 22-year period
(1979-August 2000) (Reference 88), 739 cases of foreign body in the trachea/bronchus
collected from 151 nationwide clinics of otolaryngology from 1981 to 1982
(Reference 83), 46 patients who experienced a foreign body in the
larynx/trachea/bronchus and were treated at the department of otolaryngology of a
university hospital in Kumamoto Prefecture over a 10-year period (1981-1990)
(Reference 89), 1 patient who visited the department of surgery at a university
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hospital in Kagawa Prefecture in October 1999 (Reference 90), 4 adults who
experienced foreign bodies in the bronchus and received treatment at a department of
internal medicine specializing in respiratory disease/allergy from October 2003 to
June 2005 (Reference 91), 40 children who were suspected of having a foreign body in
the trachea/bronchus and admitted to departments of pediatric surgery at hospitals in
Osaka and whose causes could be confirmed over a 22-year period (April 1980-March
2002) (Reference 92), 5 patients who experienced a foreign body in the
trachea/bronchus and received treatment at departments of pediatric surgery in Tokyo
over a period of about 20 years (April 1972-June 1992) (Reference 93). Because these
data were incomplete, they were not included in the above analysis.

Regarding a foreign body becoming stuck in the trachea/bronchus, according to
some reports, the foreign body gets as far as the bronchus, particularly the right
bronchus in adults and the left bronchus in children, for anatomical reasons. The
comments differed from report to report, and the involvement of body position has
been pointed out in some reports. It was difficult to find any specific trend in these
data. (Reference 7, 9)

(2) Foreign Countries (reference)

We obtained the following overseas data: 234 children experienced a foreign body in
the trachea/bronchus and visited a university hospital in Maryland over a period of
about 53 years (1939-1991) (Reference 94), 250 patients experienced foreign bodies
in the trachea/bronchus and were admitted to hospitals in Kuwait over a 14-year
period (1962-1975) (Reference 95), 200 children experienced foreign bodies in the
respiratory tract and received treatment at pediatric clinics in Haifa (Israel) over a
12-year period (1966-1977) (Reference 96), 224 children underwent removal of
accidentally inhaled substances with a bronchoscope at the pediatric departments of
university hospitals in Germany over a period of about 16 years
(1968-1984)(Reference 97), 110 patients visited the otolaryngological departments of
university hospitals in Sweden and were diagnosed with a foreign body in the
bronchus over a 14-year period (1970-1983) (Reference 98), 230 children accidentally
inhaled foreign bodies and received treatment at pediatric hospitals in Australia before
1971 (period unknown) (Reference 99), 132 patients experienced a foreign body in the
bronchus and were admitted to hospitals in Mumbai (India) over a 10-year period
(1972-1981) (Reference 100), 6 children had foreign bodies below the glottis and
received treatment at pediatric clinics in Georgia (U.S.A.) over a 5-year period
(1980-1984) (Reference 101), 94 children accidentally inhaled foreign bodies and
were admitted to the pediatric wards of university hospitals in Germany over a 7-year
period (1981-1988) (Reference 102), and 400 children accidentally inhaled foreign
bodies and received treatment at the otolaryngological department of a university
hospital in Shenyang (China) over a period of 7 years and 5 months (June
1982-November 1989) (Reference 103). In these reports, the leading causative foods
were beans/seeds, including peanuts. Irrespective of differences in eating habits,
socioeconomic conditions, and culture, the substances that obstruct the
trachea/bronchus most frequently are beans/seeds and this trend seems to be apparent
in almost all the countries.

5. Data on Fatalities

(1) Vital Statistics
The number of cases of death from “obstruction of respiratory tract caused by
inhalation and ingestion of food (W79)” (Vital Statistics) (Fig. 5) increased 1.20 times,
from 3,669 to 4,407, over the 10 years from 1997 to 2006. Among the elderly aged 65
and over, the number of such cases has increased 1.24 times, from 3,014 to 3,729. This
increase almost perfectly corresponds to the increase in the elderly population (from
19,600,000 in 1997 to 26,500,000 in 2006; rate of increase: 135%). Among the elderly
aged 85 and over, the number of such cases increased from 1,053 to 1,515 over the
10-year period (rate of increase: 144%). This increase also seemed to correspond
almost perfectly to the increase in the population of this age group (from 1,800,000 to
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3,100,000; rate of increase: 168%). Of those who died from “obstruction of
respiratory tract caused by inhalation and ingestion of food,” those aged 85 and over
accounted for 28.7% in 1997 and 34.9% in 2005, an increase of about 6 points. In the
remaining age groups, the numbers of persons who died from “obstruction of
respiratory tract caused by inhalation and ingestion of food” decreased or remained
unchanged. Among children between 0 and 14 years of age, the number of such cases
decreased from 57 to 37 for the 10 years from 1997 to 2006. Although infants aged 0-4
years account for the greatest number of deaths among children, the number of cases
of deaths from obstruction of respiratory tract caused by inhalation and ingestion of
food in these infants decreased from 50 to 34 for the 10 years from 1997 to 2006.
(Reference 4, 104) As demonstrated by these data, the increase and decrease in the
number of cases of death from “obstruction of respiratory tract caused by inhalation
and ingestion of food” for the 10 years from 1997 to 2006 seemed to reflect the social
phenomenon of a declining birthrate and a increasing population of elderly people.

The rate of death from “obstruction of respiratory tract caused by inhalation and
ingestion of food” in children in the age group of 0-14 years (relative to 100,000
persons) was 0.30 in 2000 and 0.21 in 2006. In the U.S., 66 children aged 0-14 years
died from “obstruction of respiratory tract caused by inhalation and ingestion of food”
in 2000. (Reference 44) Because the number of children in this age group was
60,253,000 (Reference 105), the mortality was estimated at 0.11 (relative to 100,000
persons).

Some persons “accidentally inhaled foods,” experienced obstruction of the
respiratory tract, and died of encephalopathy or multiple organ failure after
resuscitation. For statistical purposes, these cases were occasionally treated as
fatalities resulting from disease. This should be kept in mind when interpreting the
number of cases of death in Vital Statistics. (Reference 8, 106)
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Fig. 5: Change in the number of cases of death from “obstruction of respiratory
tract caused by inhalation and ingestion of food” (1997-2006)
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a. The Elderly

The average rate of death was 3.5 (relative to 100,000 persons). Compared with
this average, the rate of death from “obstruction of respiratory tract caused by
inhalation and ingestion of food” in each age group in 2006 was as follows: 3.7
(65-69 years), 6.5 (70-74 years), 12.1 (75-79 years), 23.1 (80-84 years), 38.6
(85-89 years), 62.2 (90-94 years), 79.1 (95-99 years), and 103.4 (> 100 years).
These figures show that, with the increase in age, the rate of death rapidly
increased, especially among those aged 70 and over (Fig. 6). (Reference 4, 104)

Fig. 6: Rate of death from “obstruction of respiratory tract caused by inhalation
and ingestion of food” (relative to 100,000 persons) (2006)
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In 2006, among the causes of death in the elderly, “unexpected accident”
ranked fifth after “malignant neoplasm,” “cardiac disease,” “cerebral ischemic
injury,” and “pneumonia.” According to these data, 26,314 elderly persons aged
65 and over encountered “unexpected accidents at home (fall, death by drowning,
choking, fire, intoxication, etc.)” and died. The number of fatal cases of “other
unexpected choking” (death by drowning/near-drowning excluded) (7,724 cases),
which exceeded that of “fall/falling down” (5,070 cases), “unexpected death by
drowning/near-drowning” (4,552 cases), and traffic accidents (4,161 cases), was
ranked first. About half of the fatal cases of “other unexpected choking” were
classified as those of death from “obstruction of respiratory tract caused by
inhalation and ingestion of food” (3,729 cases). (Reference 104)

b. Children
The number of deaths from “obstruction of respiratory tract caused by inhalation
and ingestion of food” as a percentage of all deaths in each age group is
calculated. Among the infants ranging from 0 to 4 years in age, the respective
percentages were 0.6%, 1.1%, 2.2%, 1.0%, and 1.7%. These figures exceeded the
overall mean (0.4%) but the numbers among children older than 5 years were
below the overall mean (Fig. 7). (Reference 4, 104)
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Fig. 7: Deaths from “obstruction of respiratory tract caused by inhalation and
ingestion of food” expressed as a percentage of total deaths in the
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In 2006, the fifth biggest cause of death among the infants under 1 year old
and the leading cause of death among infants aged 1-4 years and children aged
5-9 years were “unexpected accident.” The ratio of cases of death from
“obstruction of respiratory tract caused by inhalation and ingestion of food” to
the cases of death from “unexpected accident” was 18/149 (12.1%) for the infants
under 1 year old, 16/207 (7.7%) for the infants aged 1-4 years, 2/169 (1.2%) for
children aged 5-9 years, and 1/106 (0.9%) for children aged 10-14 vyears.
(Reference 104) These figures demonstrate that the number of such fatal cases
decreases after the period of infancy.

Sex

The number of deaths from “obstruction of respiratory tract caused by inhalation
and ingestion of food” from 1997-2006 broken down by sex is shown in Fig. 8.
Among the entire population, infants, and the elderly, males died more frequently
than females. (Reference 4, 104)
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Fig. 8: Breakdown by sex of deaths resulting from “obstruction of respiratory
tract caused by inhalation and ingestion of food” (1997-2006)
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d. Timing of Accidents

The rates of death from “unexpected choking” and “unexpected death by
drowning and near-drowning” in 2006 were examined by month. They were
found to be highest in January and lowest in summer. In fact, the rates in January
were more than twice as high as those in summer. These higher rates contributed
to the increase in the rate of death from overall “unexpected accident” in winter,
particularly in January. (Reference 4, 104) In view of the monthly trend in the
number of cases included in the data derived from the firefighting headquarters
(Section 111, 2), we speculated that the monthly rate of death from “obstruction of
respiratory tract caused by inhalation and ingestion of food” probably showed a
similar trend. The seasonal variation reflects Japanese food-related cultural
practices (sticky rice cake is eaten during the New Year period, which has the
highest incidence of deaths).
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Rate of death (relative to 100,000 persons)
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Fig. 9: Monthly rate of deaths from “unexpected accidents”
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The cases of death from “unexpected accidents (excluding traffic accidents)” in
2006 are represented graphically according to the site of the accident and age of
the victim. Infants aged 0-4 years generally encountered such accidents at home

(70-80%), more so than other age groups. (Reference 4, 104)
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Fig. 10: Sites of “unexpected accidents (traffic accidents excluded)” resulting in
death (data by age group) (2006)
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(2) Cases of Death from Choking on Konjac Mini-cup Jelly

According to Social Policy Bureau under the Japanese Cabinet Office, 22 cases of
death from accidental choking on konjac mini-cup jelly have been confirmed in Japan
over the approximately 13 years from July 1995 to July 2008 (ratio of males to
females 16:6). (Reference 1) The National Consumer Affairs Center of Japan reported
the details of 17 of these cases (ratio of males to females 13:4) (Appendix 2). The
number of male victims was consistently large in these data. According to the data on
these 17 cases, the victims ranged in age from 1.5 to 87 years, and all but 1 (a
41-year-old female admitted to a psychiatric hospital) were either infants or elderly
people. No healthy young or middle-aged persons (aged 15-64) were reported to have
died from accidental choking on mini-cup jelly.

The 10 pediatric cases included 4 children aged 6 to 7. In 1 of the 4 cases, the
absence of chew marks on the causative food indicated that the child had probably
swallowed it without chewing. (Reference 1) In this case, the eruption of anterior
teeth (incisors) (replacement of old anterior teeth with new ones) is regarded as one of
the factors contributing to the choking accident [Table 34 (p.58)]. Emergency
paramedics were dispatched to treat at least 12 of the victims and 6 victims received
first-aid treatment from bystanders. “Eating jelly while fighting over it with brother,”
“sucking jelly into the mouth”—in addition to these cases, however some of the
victims used a spoon to cut the jelly into small pieces before eating it.

There are 32 reported cases of accidental choking on konjac mini-cup jelly not
resulting in death (Appendix 3). Many of these victims were saved by bystanders who
performed first-aid treatments such as “slapping on the back,” “sweeping with a
finger,” and “bending the victim’s head down” and making them spit out the inhaled
pieces of jelly.
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(3) Exogenous Deaths Reported by OECD Member States (reference)

In 26 of the member states of Organisation for Economic Co-operation and
Development (OECD), more than 20,000 children ranging from 1 to 14 years of age
died from exogenous causes [exogenous death: death resulting from an unexpected
accident and death resulting from an intentional act (suicide, homicide)] each year.
Although the rate of exogenous death was reduced to half during the period from
1970s to 1990s, the number of exogenous deaths as a percentage of total deaths
increased from 25% to 37% during this period. In Japan, the rate of exogenous death
among infants was reduced to slightly less than 40% during the period from 1970s to
1990s. Japan, however, was ranked 12th from the bottom among the 26 OECD
member states (Fig. 11).

The data on exogenous deaths reported by 26 OECD member states during the
period from 1991 to 1995 were compared with those in 2006 in Japan. The causes of
exogenous death in Japan were characterized by low percentages of “traffic accident”
and “other unexpected accidents” and a high percentage of “other exogenous causes”
including suicide. The percentage of “other unexpected accidents” including
“obstruction of respiratory tract caused by inhalation and ingestion of food” in Japan
(about 11%) was slightly less than 2/3 of the mean percentage in OECD member states
(about 17%). (Reference 107)

2 Iceland, Turkey, and Luxembourg were OECD member states during this period but they are not included in the 26

states mentioned here.
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Fig. 11: Rate of exogenous death among children reported by 26 OECD member
states (Reference 107 [partial modification])
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Fig. 12: Details of exogenous death among children: comparison between
Japanese data and OECD data (mean of the data obtained from 26 member
states)
(Reference 107 [partial modification])
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(4) Data on Cases of Death from Accidental Choking in the U.S. (reference)
The death certificates of children aged 9 and under issued in 47 states in the U.S. over
the 3 years from 1979 to 1981 (about 32,000,000 children; coverage of 97%) were
collected for further review. They included 200 cases of death from food-related
accidental choking. The causative foods were reported in 103 of these cases. The
leading causative food was hotdogs (17 cases, 16.5%) followed by “candy” (10 cases,
9.7%), peanuts (9 cases, 8.7%), and grapes (8 cases, 7.8%). (Reference 108) These
figures were close to those reported by tertiary medical institutions in the U.S and
Canada during the period from 1989 to 1998 (Section I, 3[4]) with regard to
accidental choking resulting in death among children (aged < 14 years).

The children aged 9 and under who died from obstruction of the respiratory
tract by foods or non-foods or who died from accidental choking due to external
pressure in Maryland during the period from 1970 to 1978 were registered by the State
Medical Affairs Office. The cause of such fatal accidents was food in 12 of 42
registered cases. Hotdogs were identified as the causative food in half the cases (n=6).
The pieces of hotdogs that caused the fatal choking accidents were not sufficiently
chewed and were large in size. The pieces removed from 3 victims ranged from 13x25
mm to 25%38 mm in size. These hotdog pieces were removed at hospitals or during
autopsies. They were reported to have been lodged in the “pharynx (oropharynx)” or
“larynx.” They were also reported to have become “lodged in the hypopharynx,
obstructing the entrance of the esophagus and larynx.” (Reference 109)

6. Data on Autopsy Cases
A total of 95 cases of food-related accidental choking fatalities were autopsied by the
Tokyo Metropolitan Medical Examiner’s Office in 1992. In these cases, the causative
foods were sticky rice cake (including sweet sticky rice cake) (11 cases, 11.6%),
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steamed rice (including fried bean-curd stuffed with vinegared rice) (6 cases, 6.3%),
bread (6 cases, 6.3%), meat (5 cases, 5.3%), konjac (4 cases, 4.2%), raw fish (4 cases,
4.2%), potato (2 cases, 2.1%). (Reference 110)

In 1999, 2 victims of food-related choking accidents were autopsied at the
forensic department of a university in Hokkaido. (A judicial autopsy was conducted in
1 case.) One victim was a 65-year-old male (complete loss of teeth, bedridden) who
had choked to death while cooking and eating pieces of ram at home. According to the
autopsy result, an uncooked piece of ram (9x5 cm, 18 g) that had been barely chewed
was found to be almost completely obstructing the trachea. Another victim was an
82-year-old male (history of cerebral infarction, bedridden), who was being fed by a
staff member at a facility for the elderly. The man refused to eat more than a spoonful
of the food (soba noodles) so the assistant gave him a liquid food formula as
nutritional support. The man then suffered dyspnea and died, although attempts were
made to suction the liquid food formula out of the trachea. According to the autopsy
result, the area below the tracheal bifurcation was obstructed with soba noodles,
seaweed, and gray liquid. The man’s cough reflex was weakened in this case.
(Reference 111)
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IV. Foods that Frequently Cause Choking Accidents

Whether a food frequently causes choking accidents is defined not only by the number of cases of
choking accidents as mentioned in Section 111 but also on the frequency of consumption. We selected
the main foods (food groups) responsible for choking accidents and used the formula (Fig. 13) to
calculate the frequency of choking accidents per mouthful of food to give an index of the tendency
of those foods to induce a choking accident. This enabled us to make a relative comparison. We
referred to the National Nutrition Survey (mentioned below) in the process of determining mean
daily intake by food (food group). Infants (under 1 year), however, were not included in this
survey. We therefore calculated the frequency of choking accident per mouthful of food with no
consideration of infants.

Fig. 13: Formula for calculating the frequency of choking accidents per mouthful of
food

Deaths from accidental choking on food (food group) (persons/year) / 365 (days/year)

per mouthful by food (food

Frequency of choking accidents
group) [Mean daily intake by food (food] / E\/Iouthful amount by food % Population
( (

group) (g/day) food group) (g) persons)

Number of Deaths from Accidental Choking by Food (food group)

We used the emergency medical care cases reported by “75 Emergency Medical Centers (2007)” as
the source of data on the number of deaths from accidental choking by food (food group). These
cases were selected for the following reasons: They were collected from a nationwide survey; the
percentage of fatalities was high; and the age distribution of emergency medical care cases was
similar to that of deaths from “obstruction of respiratory tract caused by inhalation and ingestion of
food (W79)” in Vital Statistics [Table 16 (p.23)]. We used the component percentage of food-related

cases in which emergency medical treatment was needed™ [Table 15 (p.22)] to prorate the deaths
from “obstruction of respiratory tract caused by inhalation and ingestion of food” in Vital Statistics
(2006). We were thus able to calculate the number of deaths from accidental choking related to the
food (food group) (Case 1-1 and Case 1-2) (Table 22).

The 3 cases of choking on “mini-cup jelly” included at the “75 Emergency Medical Care
Centers (2007)” were not necessarily caused by “konjac mini-cup jelly.” For 22 cases of death from
accidental choking on konjac mini-cup jelly reported by the Japanese Cabinet Office’s Social Policy
Bureau, in view of the variation between years, we also conducted a calculation using the mean
annual number of deaths of 1.7 as the number of deaths from accidental choking on “konjac mini-cup
jelly” (Case 2-1 and Case 2-2) (Table 23).

¥ The emergency medical care cases reported by “75 Emergency Medical Care Centers (2007)” included 620 cases in

which the age of the victim was recorded (including cases where the causative food was unknown). Of these, 8 were
infants (1.3%). Infants are probably included in the 371 cases in which causative foods were identified, although they
seem to account for a small percentage. The leading causative foods involved in the cases of children under 10 years
of age were snacks and candy followed by milk beverages including cow’s milk. Therefore, infants were more likely
to choke on milk beverages. The target foods (food groups), however, do not include milk beverages. Accordingly,
the component percentages of cases in which emergency medical treatment was required care in relation to target
food (food group) incidents listed by“75 Emergency Medical Care Centers (2007)” does not change to any
remarkable degree even if the infants concerned are excluded. We can therefore reasonably use the reported
component percentage to calculate the frequency of choking accidents per mouthful of food among the non-infant
population.
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Table 22: Number of deaths from accidental choking by food (food group) (estimation)
(Case 1-1 and Case 1-2)

Food (food group) Deaths from accidental choking (Reference) Component ratio (%)
(estimation)
Sticky rice cake 1,075.3 24.5
Steamed rice 684.7 15.6
Bread 509.1 11.6
Meat 329.2 7.5
Fish meat 294.1 6.7
Candy 70.2 1.6
Fruit 320.4 7.3
Mini-cup jelly 35.1 0.8

Table 23: Number of deaths from accidental choking by food (food group) (estimation)
(Case 2-1 and Case 2-2)

Food (food group) Deaths from accidental choking (Reference) Component ratio (%)
(estimation)

Sticky rice cake 1,075.3 24.5
Steamed rice 684.7 15.6
Bread 509.1 11.6
Meat 329.2 7.5
Fish meat 294.1 6.7
Candy 70.2 1.6
Fruit 320.4 7.3
Konjac mini-cup jelly 1.7

Beans/nuts/seeds including peanuts accounted for more than half of the cases of foreign body
in the trachea/bronchus not resulting in choking accidents. They were also the leading causative
foods involved in fatal cases involving infants reported in the data derived from “185 Designated
Centers with Certified Critical Care Doctors/Emergency Medical Centers (2008)” [Table 17 (p.24)].
We were unable to identify the method for estimating the ratio of fatal cases of choking on
beans/nuts/seeds including peanuts to cases of death from “obstruction of respiratory tract caused by
inhalation and ingestion of food (W79)” in Vital Statistics. Therefore, we did not calculate the
frequency of choking accidents per mouthful of beans/nuts/seeds including peanuts.

Mean Daily Intake by Food (food group)
We referred to the results of the National Nutrition Survey conducted by the Ministry of Health,
Labour and Welfare. In the National (Health) Nutrition Survey in 2001 and later, the intake was
described according to “subcategory” of foods, with no more detailed classification reported (e.g. the
subcategory of “processed rice” can be further divided into various rice-based foods including
“sticky rice cake”). We speculated that there was no remarkable change in the trend of intake by
food (food group) over the past 10 years and that using the results of the survey conducted
immediately before 2000 did not make any difference. In order to limit the influence of variation
between years, we used the mean of results obtained for several years. We asked the Ministry of
Health, Labour and Welfare to prepare a special tabulation of the results of National Nutrition
Surveys for 3 years including 1998, 1999, and 2000. For the daily intake by food based on the
special tabulation of the survey results, we calculated the weighted average on the basis of the
number of subjects of survey in each year and used that figure.

For the intake of “mini-cup jelly,” the following two cases were considered for determination:
(i) the intake is estimated to be half of the intake of “jelly” according to the National Nutrition
Survey (Case 1-1) (Table 24); and (ii) the intake is estimated from the sales of “bite-sized jelly
snacks” based on the data reported by the Consumer Affairs Agency (Case 1-2) (Reference 31)
(Table 25). For the intake of “konjac mini-cup jelly,” the following two cases were considered for
determination: (i) the intake is estimated from the sales based on the data reported by the Social
Policy Bureau under the Japanese Cabinet Office (Reference 1) (Case 2-1) (Table 26); and (ii) the
intake is calculated as an amount equivalent to 80% of sales of “bite-size jelly snacks” reported by
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Consumer Affairs Agency (Reference 31) (Case 2-2) (Table 27).
For details of the method of calculation, see Appendix 4.

Table 24: Mean daily intake by food (food group) (Case 1-1)

Food (food group) Mean daily intake (g)
Sticky rice cake 3.10
Steamed rice 355.54
Bread 39.90
Meat 77.93
Fish meat 94.15
Candy 0.45
Fruit 105.69
Mini-cup jelly 0.38

Table 25: Mean daily intake by food (food group) (Case 1-2)

Food (food group) Mean daily intake ()
Sticky rice cake 3.10
Steamed rice 355.54
Bread 39.90
Meat 77.93
Fish meat 94.15
Candy 0.45
Fruit 105.69
Mini-cup jelly 0.47

Table 26: Mean daily intake by food (food group) (Case 2-1)

Food (food group) Mean daily intake (g)
Sticky rice cake 3.10
Steamed rice 355.54
Bread 39.90
Meat 77.93
Fish meat 94.15
Candy 0.45
Fruit 105.69
Konjac mini-cup jelly 0.33

Table 27: Mean daily intake by food (food group) (Case 2-2)

Food (food group) Mean daily intake (g)
Sticky rice cake 3.10
Steamed rice 355.54
Bread 39.90
Meat 77.93
Fish meat 94.15
Candy 0.45
Fruit 105.69
Konjac mini-cup jelly 0.38

Mouthfuls by Food (food group)

A mouthful is not the same as the amount of food swallowed each time. Generally, accidental
choking occurs as a result of swallowing a piece of food put into the mouth. Therefore, it makes
more sense to calculate “frequency of choking accidents” not on the basis of frequency of
swallowing but on the basis of frequency of putting food into the mouth. Some choking accidents
occur as a result of putting an excessive amount of food (an amount exceeding an appropriately sized
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mouthful) into the mouth. In this assessment, however, we attempted to conduct a relative
comparison with respect to the main foods (food groups) responsible for choking accidents.
Accordingly, we speculated that use of a mean value as “a mouthful” made no difference.

The researchers selected 10 persons (5 males, 5 females) with normal biting function from
three age groups: 5-year-old children, 8-year-old children, and adults (mean age: 27.1 years) and
measured the amount of food (steamed rice, bread [bun]4, fish sausage, apple) they put into their
mouth each time (Table 28) (Reference 112, 113). According to this report, irrespective of the type
of food, adult males take significantly larger mouthfuls of food than females®. For other parameters
used in the calculation formula in Fig. 13, however, no data by sex were available and the frequency
of choking accidents was calculated with no consider of sex differences.

Table 28: Actual measurement of one mouthful by food (g)
(Reference 112, 113 [partial modification])

Matsuyama (2006)
Yagi et al. (2006) . .
Each age group consists of Steamed rice Bread (bun) Fish sausage Apple
10 subjects
5 7.242.1 2.9+1.5 5.8+2.6 5.7+3.0
8 9.54+4.2 3.8+2.0 8.5+3.3 7.3+2.7
Adults
(mean age: 27.1 years) 16.6+5.7 6.4+2.2 11.7+3.9 12.3+4.1

We decided to determine what amount constituted a mouthful of different types of foods
(sticky rice cake, steamed rice, bread, meat, fish meat, fruit) according to the data listed in Table 28.
For candy and mini-cup jelly (including konjac mini-cup jelly), we considered how the foods were
consumed and made a determination of mouthful per unit of package. Table 29 gives a mouthful of
food that was applied to Case 1-1, Case 1-2, Case 2-1, and Case 2-2. The details of the method of
calculation are described in Appendix 4.

Table 29: A mouthful of food (food group)

Food (food group) Mouthful amount (g)

Sticky rice cake 9-10
Steamed rice 11-22
Bread 4-9

Meat 8-16
Fish meat 8-16
Candy 3-8

Fruit 8-16
Mini-cup jelly/konjac mini-cup jelly 14-29

We used the calculation formula (Fig. 13) to obtain the frequency of choking accident per
mouthful of food (food group) in Case 1-1, Case 1-2, Case 2-1, and Case 2-2 (Table 30, 31, 32, 33).

In order to obtain the estimations in Case 1-1 and Case 1-2, we considered the paucity of the
absolute number of cases of accidental choking on “mini-cup jelly” (n=3) relative to the number of
cases of emergency medical care (n=371), and applied this component percentage to the number of
fatal choking accidents (n=4,389) (victims under 1 year old excluded). Moreover, we adjusted the
intake of “mini-cup jelly” to a half of the intake of “jelly” reported in the National Nutrition Survey.
This made it possible for us to make estimations with a reasonable margin of error. In order to obtain
the estimations in Case 2-1 and Case 2-2, we used the actual number of cases of fatal choking on
konjac mini-cup jelly reported by the Social Policy Bureau under the Japanese Cabinet Office as the

4 According to the author of the original article, a mouthful of bread is smaller than that of other food probably

because human beings determine mouthful size on the basis of visual information. (A piece of bread is relatively
lighter than other foods of the same size.)

There was no recognizable difference in mouthful size between boys and girls in the two age groups (5-year-old
children and 8-year-old children).

5

48



Food Safety Commission of Japan
Risk assessment report — FS/45/2010

basic data. We also considered the fact that these reported cases were limited to the victims who died
a relatively short time after the choking incident. Accordingly, we may have made an
underestimation compared with the number of fatal choking accidents reported in Vital Statistics.

Considering the results of calculation of four separate cases, the Food Safety Commission
made a comprehensive finding as follows: The frequency of choking accidents per mouthful of
konjac mini-cup jelly seemed to be similar to that of candy. If no accidents are reported after the
introduction of countermeasures, including labeling that prohibits the consumption of mini-cup jelly
by the elderly and infants in 2008, it would indicate that the frequency of choking on konjac
mini-cup jelly is lower than that of choking on candy.

The incidence of choking accidents per mouthful of food was calculated in consideration of
accidental choking caused by various factors including those related and unrelated to foods.
Therefore, the figure does not represent the incidence intrinsic to each food (food group). The
figures used for calculation included some estimated values because of the paucity of data. Before
interpretation of these data, sufficient attention shall be directed to these points.

Table 30: Incidence of accidents of choking on a mouthful of food (food group)

(Case 1-1)
Food (food group) Frequency of choking accidgnt per mouthful of food

(x107)
Sticky rice cake 6.8-7.6
Mini-cup jelly 2.8-5.9
Candy 1.0-2.7
Bread 0.11-0.25
Meat 0.074-0.15
Fish meat 0.055-0.11
Fruit 0.053-0.11
Steamed rice 0.046-0.093

Table 31: Incidence of accidents of choking on a mouthful of food (food group)

(Case 1-2)
Food (food group) Frequency of choking accidgnt per mouthful of food

(x107)
Sticky rice cake 6.8-7.6
Mini-cup jelly 2.8-4.7
Candy 1.0-2.7
Bread 0.11-0.25
Meat 0.074-0.15
Fish meat 0.055-0.11
Fruit 0.053-0.11
Steamed rice 0.046-0.093

Table 32: Incidence of accidents of choking on a mouthful of food (food group)

(Case 2-1)
Food (food group) Frequency of choking accidgnt per mouthful of food

(x107)
Sticky rice cake 6.8-7.6
Candy 1.0-2.7
Konjac mini-cup jelly 0.16-0.33
Bread 0.11-0.25
Meat 0.074-0.15
Fish meat 0.055-0.11
Fruit 0.053-0.11
Steamed rice 0.046-0.093
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Table 33: Incidence of accidents of choking on a mouthful of food (food group)

(Case 2-2)
Food (food group) Frequency of choking accident per mouthful of

food (x10°®)
Sticky rice cake 6.8-7.6
Candy 1.0-2.7
Konjac mini-cup jelly 0.14-0.28
Bread 0.11-0.25
Meat 0.074-0.15
Fish meat 0.055-0.11
Fruit 0.053-0.11
Steamed rice 0.046-0.093
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V. Factors Involved in Food-related Choking Accidents

1. Factors Other than Foods (factors on the side of consumers)
As pointed out in Section Ill, the factors other than food, such as the age of consumers, are
deeply involved in food-related choking accidents.
In view of the case reports mentioned and summarized in Section 111, we roughly
divided the common sites of obstruction by food into the following two areas.

(i) The area from the oropharynx to laryngeal vestibule [Fig. 1 (p. 11) (1), (2)]: in
relation to this area, choking accidents involving mini-cup jelly and sticky rice cake
among the elderly (small pieces of sticky rice cake have occasionally reached the
bronchus) and accidents involving candy among infants have been reported. The
choking accidents involving hotdogs reported in the U.S fall into this category.

(ii) Beyond, the glottis, the area from the infraglottic space to the tracheal bifurcation [Fig.
1 (p. 11) (4)]: in relation to this area, choking accidents involving fruit and
beans/nuts/seeds among infants have been reported. In one incident, a piece of meat
measuring 9x5 cm was reported to have passed through the glottic space—which was
said to be about 1 cm?in adults (Reference 7, 9)—and become stuck in the trachea.

The human larynx is positioned lower than in other mammals, and we also have a
larger pharyngeal cavity and laryngeal cavity. This enables human beings to produce a
large variety of sounds, although it also means a greater overlap between the respiratory
tract and the passage of food, which increases the risk of aspiration (Reference 7, 9). In
order to survive and maintain health, humans need to take food in via the mouth, making it
impossible to avoid the passing of food through the risk areas described above ((i), (ii)).
We consider this condition to be the basic factor contributing to food-related choking
accident on the side of consumers. Moreover, we identify the manner in which the food is
consumed, age, and the environment as the main non-food-related factors on the side of
consumers.
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(1) How to Eat, Recognition of Texture and Adjustment
The factors on the side of consumers could be reduced and choking accidents could be
prevented if the following “eating techniques for prevention of choking” (Fig. 14)
were strongly promoted: (i) knowing physical properties of foods and how to eat foods
safely, (ii) taking a small mouthful of food and placing food in the front part of mouth,
(iii) chewing food repeatedly and mixing it with saliva, (iv) concentrating on eating.
(Reference 114)

Fig. 14: Mechanics of food-related choking accidents and “techniques for preventing
choking” (Reference 114 [partial modification])
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The texture of food is defined as the physical properties of food that can be
tactilely recognized by humans. In this sense, texture includes the feeling on the
tongue, the ease with which it can be pierced by the teeth, hardness, and the ease with
which it can be swallowed. Based on their recognition of the texture of food, humans
while eating judge whether the food in their mouth needs chewing, whether a bolus

has been formed appropriately, and whether they can swallow the food already chewed
(Fig. 15). (Reference 7, 11, 115, 116)

Fig 15: Recognition of texture and chewing/swallowing
(Reference 7, 11, 115, 116 [partial modification])
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Swallowing

Human beings place food in their mouth, chew it using their teeth and
sufficiently mix it with saliva to surface smooth. When the food in the mouth is
judged to be appropriately chewed and chewing is complete, the food is swallowed.

On the basis of this process, a model (Fig. 16) has been reported. (Reference 7, 11,
116, 117)
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Fig. 16: Adjustment of food texture by chewing, and swallowing
(Reference 7, 11, 115, 116, 117)
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Eleven healthy volunteers were given sticky rice cake, steamed rice, peanuts,
biscuit, and ship’s biscuit for chewing. The texture of each food in the mouth was
determined at three points in time: in the middle of chewing (“M”), immediately
before swallowing (“L”), and the point in time arrived at by adding 20% of the total
time spent chewing to the point at which the judgment was made to swallow (“+20%”)
(Fig. 17). All the foods tested were softened after chewing. The adhesiveness of sticky
rice cake decreased after chewing although that of the remaining foods reached a peak
at the time of swallowing. Aggregability differed from food to food. Aggregability
after chewing decreased in some foods but gradually increased in other foods. When
healthy people chew the structure of food is broken down, the food becomes less hard,
and adhesiveness increases to form a bolus. In the case of sticky rice cake which has
intense intrinsic adhesiveness, however, it is chewed to reduce its adhesiveness until
the point at which it is judged that it can be swallowed. (Reference 7, 11, 118, 119)

Human beings have a natural ability to recognize the texture of food in the
mouth and adjust it by chewing and mixing in saliva, and to judge whether or not the
food is ready to be swallowed. Individuals who are either going through the stage of
developing of this function or suffer an impairment of this function are likely to
experience aspiration or difficulty in swallowing, leading to accidental choking.
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Fig
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. 17: Change in food texture by chewing (Reference 7, 11, 118, 119)
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Age

As mentioned in Section 111, 5(1), the number of deaths from food-related choking
accidents—or the rate of death from food-related choking accidents—is extremely
high among the elderly. The number of deaths from food-related choking accidents as
a percentage of the total number of deaths is high among infants. As described in
Section IIl, 5(2), no cases of accidental choking on konjac mini-cup jelly were
reported among the healthy young and middle-aged population (15-64 years). People
in this age group differ widely in terms of social behavior and amount, type and form
of food consumed, but the incidence of food-related choking accidents among them is
lower than among the elderly and infants. Accordingly, the characteristics that are not
shared with the young and middle-aged people but are common to the elderly and
infants are likely to be involved in food-related choking accidents.

Elderly People
(a) Age Related Physiological Changes

Decreased Chewing Force

In an experiment, healthy elderly and young people were asked to eat apples,
cheese, steamed rice, ship’s biscuit, peanuts, and beef to measure the amount of
muscle activity per stroke of chewing (Fig. 18) and the frequency of chewing
(Fig. 19). According to the results, the amount of muscle activity used for eating
these foods was smaller in the elderly than in the young, while the frequency of
chewing was higher in the elderly than in the young. (Reference, 7, 11, 120, 121)
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Fig. 18: Amount of muscle activity per stroke of chewing in elderly and young
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Fig. 19: Frequency of chewing in elderly and young people
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Extended Distance of Laryngeal Elevation

The larynx retreats with age. Generally, it is located around the fifth cervical
vertebra, particularly among the males in their 20s to 60s. Among those in their
70s and 80s, however, the larynx is reported to retreat to the sixth cervical
vertebra. The elevation of the Ilarynx in the pharyngeal phase of
eating/swallowing stage (second phase of swallowing) consists of the following
five continuous movements: gradual elevation, rapid elevation, retention of
maximum elevation, rapid decline, and gradual decline. Because of age-related
retreat, the larynx needs to move a long distance for a longer time in the process
of “gradual elevation” in older people. The elevated position of the larynx,
however, does not change with age. As a result, prolongation of the time taken
for the elevation of the larynx and the extension of the distance of movement may
have some adverse effect on swallowing function and increase the risk of
aspiration. (Reference 122)

Decreased Sensitivity of Swallowing Reflex

56



Food Safety Commission of Japan
Risk assessment report — FS/45/2010

In an experiment, water was dripped in the epiglottic vallecula and pyriform
sinus in 22 healthy elderly people (age: 65-90 years, mean age: 72 years) and 24
healthy young people (age: 19-46 years, mean age: 31 years). These people did
not suffer from any swallowing disturbance and had no history of cerebrovascular
disorder or pneumonia. In the younger group, the reflex was observed
immediately after dripping in 14 cases and after the water reached to epiglottic
vallecula in 8 cases. No reflex was observed in 2 cases. In the elderly group, the
respective number of cases was as follows: O cases, 9 cases, and 13 cases. For the
pyriform sinus reflex, in the younger group, the reflex was observed immediately
after the water reached the bottom of the pyriform sinus in 11 cases and before
passing through the arytenoid region in 13 cases. There were no cases in which
water passed through the arytenoid region and reached the laryngeal cavity
without producing a reflex. In the elderly group, the respective number of cases
was as follows: 0 cases, 12 cases and 10 cases. (Reference 123)

Delayed Induction of Swallowing Reflex

In an experiment, 8 g of corned beef, 8 g of biscuit, or a mix of 4 g of corned beef
and 5 mL of barium solution was given to 12 healthy middle-aged people in their
60s (mean age: 64.8 years), 13 healthy elderly people in their 70s (mean age:
79.2 years), and 15 healthy young people (mean age: 30.3 years). They were
asked to chew and swallow these foods. In the healthy young group, the number
of cases in which food bolus was delivered to the hypopharynx area (area
between the epiglottic vallecula and the esophageal entrance) before the
swallowing reflex was zero cases in those who were given corned beef alone and
3 cases (10.0%) in those who were given biscuit alone. In the group of the elderly
in their 70s, the respective number of cases was 4 cases (15.4%) and 9 cases
(36.0%). There was a significant difference between the 2 groups (p<0.05). This
reflected the effect of aging on the position of food bolus prior to the swallowing
reflex. Delay in swallowing reflex has been identified as one of the contributing
factors that cause choking.

There was no significant difference in the number of cases in which the
bolus was delivered to the hypopharynx area before the swallowing reflex among
those who were given the mix of corned beef and barium solution [18 cases
(64.3%) in the healthy young group, 15 cases (62.5%) in the group of healthy
middle-aged people in their 60s group, 17 cases (68.0%) in the group of healthy
elderly people in their 70s]. When a bolus containing a lot of liquid is delivered
to the upper part of the oropharynx, it is transported mainly by the passive
movement by gravity rather than by any active movement. Therefore, irrespective
of the condition of individual swallowing function, a bolus containing a lot of
liquid can be delivered to the hypopharynx more easily than one that is dry.
(Reference 124)

(b) Loss of Teeth etc.

Decreased chewing force due to dental caries and dentures and inappropriate
fitting of dentures have been pointed out as causes of age- related decline in
swallowing function. (Reference 125) As mentioned in Section 111, 1(1), there is
a significant correlation between “collapse of occlusal support in the molar
region” and history of food-related choking accidents. In the autopsy case
reported in Section |11, 6, a 65-year-old male who had lost all his teeth died after
presumably choking on a piece of uncooked meat that was swallowed without
being chewed sufficiently.

(c) Background Diseases
As described in Section I, 1(1), there is a significant correlation between a
“history of cerebrovascular disorder” and history of food-related choking
accidents among the elderly living at home (users of ambulatory nursing facilities
for the elderly). Of the types of stroke (cerebral infarction, intracerebral
hemorrhage, subarachnoid hemorrhage, etc.), the three pathological conditions of
pseudobulbar palsy, bulbar palsy, and unilateral cerebral lesion cause swallowing
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disturbance. Generally, patients with stroke also suffer complex pathological
conditions including diabetic peripheral neuropathy, age-related decline in
function, and loss of teeth due to periodontal disease.

Because of the factors related to the central nervous system, patients with
pseudobulbar palsy experience increased spasticity of the muscles involved in
swallowing, from catching food with the lips to swallowing reflex and decreased
coordination of movement. These patients exhibit the following symptoms:
spilling food, failure to chew effectively, and difficulty in delivering bolus to the
tongue root. Generally, pseudobulbar palsy does not occur after the initial
unilateral stroke as it is bilateral disease. According to a report, of the patients
aged 70 and over who experienced the initial attack, more than 80% had multiple
cerebrovascular diseases comprising small lesions which were revealed by CT
and MRI scanning. On the assumption that all elderly people with
cerebrovascular disease suffer pseudobulbar palsy, appropriate measures to
prevent swallowing disturbance should be developed in order to effectively
prevent aspiration.

Bulbar palsy is impairment below the swallowing center of the medulla
oblongata that disrupts the induction of the swallowing reflex and the opening of
the esophageal entrance.

Even a unilateral cerebral lesion that does not affect the state of
consciousness may cause swallowing disturbance. A contrast study of swallowing
revealed occasional significantly prolonged transit time of food bolus in the oral
cavity and pharynx in patients with such lesions, compared with healthy
volunteers. People with lesions in the brain’s left hemisphere reportedly
experience difficulty during the eating/swallowing stage while the food is in the
oral cavity, while those with lesions in the right side of the brain experience
difficulty in the same stage while the food is in the pharynx. The people with
unilateral cerebral lesions need appropriate advice as they may suffer mild
swallowing disturbance. (Reference 126)

As described in Section 111, 1(1), there is a significant relationship between
“cognitive function” and history of food-related choking accidents among elderly
residents living in nursing homes. In order to prevent aspiration in elderly people
with decreased cognitive function, the following measures should be
appropriately introduced and combined together as necessary: preparation of a
comfortable environment that enables them to concentrate on eating, practice of
swallowing exercises before meals (systemic relaxation, relaxation of the anterior
neck muscles, exercise of tongue, lips, cheeks, glottis, abdominal muscle, etc.),
and swallowing training, after confirming its safety by contrast study
(videofluorography [VF]) (e.g. basic training without food [swallowing saliva
alone, respiration/sputum training, etc.] and eating training with food [adjustment
of posture, such as adopting a supine position at an angle of 30 degrees/bending
of the head and neck, increased awareness of swallowing, which is usually
performed unconsciously, repeated swallowing of mouthfuls of food, intentional
coughing during meals, holding breath during swallowing, etc.]). (Reference 127)

(d) Responding to Swallowing Dysfunction
As described in Section 111, 1(1), there is a significant correlation between
“swallowing function” and history of food-related choking accidents among the
elderly living at home (users of ambulatory nursing facilities for the elderly).
The causes of age related decline in the swallowing function include loss
of muscle strength involved in swallowing, reduction in salivary secretion,
change in salivary property, decreased mucosal recognition, change in taste,
decline in attentiveness/concentration and systemic strength, and the effect of
medication as well as the above-mentioned causes [(a)-(c)]. (Reference 125)
Salivary secretion does not decrease among healthy elderly people who do not
take medication. Therefore, decreased salivary secretion is unlikely to be related
to aging and the possibility has been suggested that salivary secretion may
decrease as a result of an underlying disease or be an adverse reaction to
treatment of an underlying disease. (Reference 128)
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Because swallowing disturbance can causes choking accidents as well as
various diseases and injuries, appropriate measures should be taken as soon as
possible. At home, carers should check the level of conscious awareness, posture,
chewing, presence/absence of spilled food, “presence of food in the respiratory
tract” (attention shall be directed to the fact that some people rarely notice food
in the respiratory tract after aspiration), and duration of eating, and should
conduct the swallowing questionnaire, the saliva swallowing test (repeatedly),
the revised water drinking test, and the step-based food test, even in the absence
of advanced diagnostic measurement instruments. Doing so can lead to the
detection of swallowing disturbance so that appropriate action may be taken.
(Response 129)

In medical institutions, choking accidents occur because nursing staff fail
to order patients’ meals be changed in accordance with the aggravation of their
physical condition and decline in their swallowing function. People with
swallowing dysfunction often refuse to accept the fact that they can no longer eat
their favorite foods and it is difficult for healthcare workers to persuade them to
accept a switch to a diet better suited to those with swallowing disturbance.
(Reference 7, 12)

Tilting the chin upward has been known to frequently cause aspiration
during swallowing. For this reason, it has been recommended that the best
position for the chin while eating is down, and glasses and cups that do not
require the chin to be elevated in order for their contents to be imbibed have been
commercialized. Keeping the chin down has been regarded as effective in the
case of delayed transfer to the pharynx during the eating/swallowing stage and
the case of decreased backward movement of the base of the tongue because the
it enables the narrowing of the pharyngeal cavity following retreat of the tongue
root and epiglottis, narrowing of the entrance to the respiratory tract and
protection of the respiratory tract. The distance between the tongue root and the
posterior wall of the pharynx and the distance to the entrance to the respiratory
tract decrease significantly when the head alone is bent, as opposed to the
intermediate position. Bending the head alone seems to be useful in preventing
the retention of the food bolus in the pharynx, although the epiglottic vallecula
becomes narrow and prolongation of latent time until induction of swallowing
reflex is observed. For this reason, the possibility is suggested that the formation
of the bolus in the pharynx may be more difficult. Therefore, in addition to
adjusting the position of the head and neck, it is effective to also adjusting of
bending angle and/or the angle of the trunk. (Reference 130)

It is a well known fact that sticky rice cake causes choking accidents with
higher frequency than other foods. Therefore, carers are advised to cut sticky rice
cake into small pieces before giving it to elderly people. As mentioned in Section
I11, 3(3), in one incident, sticky rice cake cut into small cubes 1-2 cm in size and
boiled in soup until soft that was given to an elderly person was accidentally
inhaled and became lodged in the bronchus. Even if sticky rice cake is cut into
small pieces, therefore, it should not be fed to elderly people with high risk of
aspiration. (Reference 42)

(e) Self Feeding (independent feeding)
As shown by the findings of the survey on elderly residents at nursing homes in
Section Il1I, 1(1), elderly people are likely to experience food-related choking
accidents if they meet the following conditions: decreased cognitive function,
collapse of occlusal support in the molar region, and “independent” eating. The
authors define true “independent eating” as follows: “The elderly person is able
understand their own capacity for chewing and swallowing and selects foods
appropriately. Meals are served on a large dish so that the individual can
reprocess the meal as needed (by dividing the food into small portions, cutting it
small pieces, or mixing). In this manner, the individual can take
appropriate-sized mouthfuls.” “The elderly people with appropriate coordination
of hands and mouth are permitted to eat independently. However, elderly people
requiring nursing occasionally suffer cognitive dysfunction and swallow food
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without chewing or swallow an excessive amount of food.”

According to a report, patients at medical institutions who ate meals in
dining rooms experienced food-related incidents less frequently than those who
ate their meals in bed. (Reference 7, 12)

It has been frequently pointed out that elderly people with dementia “eat
too fast,” sometimes putting too much food into their mouths. In this case,
insufficient chewing may result in serious ill-effects such as *“smothering” and
“suffocation.” (Reference 131) Besides elderly people, another group of people
who experience choking accidents are patients admitted to psychiatric wards.
They experience choking accidents due to the following causes: *“eating and
chewing habits,” “not chewing for long enough” and *“swallowing before
sufficient chewing.” (Reference 132)

Infants

Infants experience food-related choking accidents due to the following causes: (i)
insufficient development of functions such as closure of nostril cavities with the uvula
and closure of larynx with the epiglottis during swallowing, (ii) swallowing of food
bolus before grinding of food or adjustment of size of food during the period before
the growth of molars or permanent teeth. (Reference 133)

(a) Development of Dental Occlusion

The relationship between “Hellman’s dental age,” which is used as the index of
the developmental stages of dental occlusion, and the corresponding ages of
Japanese children is shown in Table 34. (Reference 134, 135) As mentioned in
Section 111, 5(2), of 10 children who died after choking on konjac mini-cup jelly
identified by Social Policy Bureau under the Japanese Cabinet Office, 4 were
aged between 6 and 7. The children who died after choking on mini-cup jelly
reported in the U.S.A. (Section 111, 3[4]) and Korea (Section VI, 3[3]) were aged
between 5 and 6. According to Hellman’s dental age, these victims were near
Stage 1IC, the stage during which the anterior teeth are replaced by permanent
teeth.

Table 34: Hellman’s dental age and the calendar ages of Japanese children

(Reference 134, 135)

Hellman’s Dental Age Japanese infants’ calendar age
A | Early period of deciduous eruption 6-8 months
| c Early period of attainment of deciduous Between 6-7 months and 2 years to 2
occlusion years and 8 months
A | Period of attainment of deciduous occlusion 2 years and 6 months to around 6 years
1 Period of commencement of eruption of first
C . Around 6 years
molar and anterior teeth
A | Period of attainment of eruption of first molar 6 years to around 7-8 years
" B | Period of exchange of lateral teeth 9 years and 6 months to around 12 years
Period of commencement of eruption of
C Around 12 years
second molar
A quorli;rd of attainment of eruption of second Around 12-13 years
v c Period of commencement of eruption of third
molar
v | A Period of attainment of eruption of third

molar

(b) Development of Eating Function

Helped and guided by their parents and other caregivers, infants generally
develop eating function in accordance with their progress through the
developmental stages (Fig. 20).

In the early and intermediate stages of weaning, an infant’s mouth will
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close when his or her sensitive lips come into contact with food. Inside the mouth,
the food is placed on the tip of the tongue, and the size, shape and hardness of the
food is ascertained. By acquiring this kind of information, the infant learns how
to chew and consume food in an appropriate way. It is essential for the infant to
learn this function as it will impact on his or her lifelong eating habits.

During the late weaning period and later, infants learn to take an
appropriately sized mouthful of food and grind it into small pieces that can be
swallowed. During this stage, the infant has few opportunities to “take food by
hand” if the caregiver always places food directly into the infant’s mouth. The
caregiver may cut food into small pieces or give soft food requiring no repeated
chewing. In this case, the infant will fail to learn how to judge the appropriate
size of a mouthful of food and the amount of chewing required, and sufficient
development of chewing force may be inhibited. As the infant grows older, his or
her physical function will decline, leaving the infant vulnerable to accidental
choking. (Reference 15, 16)

Fig. 20: Development of eating function in infants

Taking food
Spitting out
(around 6-7 months)
o Inedible food
Recognition
of food
Edible food
Food requiring chewing
- with teeth
Liquid food Recognition of Chewing with
physical properties back teeth
Food not requiring
chewing with teeth (around 18 months or over)

(c)

Mashing using the  (around 7-8 months)
tongue and palate

Food needs more chewing before
swallowing  Formation of food
bolus with the
tongue

Recognition of
physical properties

Food can be swallowed (around 9-10 months)

Swallowing The figure in parentheses shows the age corresponding to
the development stage of eating function.

Adults, 5-year-old children, and 8-year-old children were asked to eat
steamed rice, bread (bun), fish sausage, and apple and the size of the mouthfuls
they took of each food was measured (Table 28) (p.46). The relative variation
among mouthfuls of food was more pronounced in infants and children than in
adults. Adults have learned to put a consistent amount of food into their mouths
while they are eating the same type of food. On the other hand, children are in the
process of learning how much food they should put into the mouth. It is likely
that they put more food into the mouth than they can easily grind. Then, they try
to swallow the food before they have chewed it sufficiently, which leads to
choking accidents. (Reference 7, 11, 112, 113)

Behavior

As mentioned in Section I, 4(1), incidents in which a foreign body has become
lodged in the trachea/bronchus without resulting in a choking accident have
occurred when the following activities have been performed with food in the
mouth: playing, coughing/smothering, crying, falling, standing/walking,
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suddenly standing up, jumping off something, being hit, and inhaling a large
amount of air while laughing [Table 20 (p.29)]. (Reference 136) In Section IlI,
3(2), an infant who put a large number of peanuts into their mouth was reported
to have died from obstruction of the area from the bronchial bifurcation to the
bronchi. As mentioned in Section 111, 5(2), one of the fatal accidents of choking
on konjac mini-cup jelly (Appendix 2) involved a 4-year-old boy who was
fighting over the jelly with his brother and therefore trying to eat them quickly.
In another case, a male student participating in a “speed-eating lunch contest” at
a junior high school choked to death after having stuffed his mouth with bread,
salad and milk. The bread got stuck in the laryngeal cavity and could not be
removed. (Reference 110)

The actions listed in Table 20 (p.29) seem to be involved in the majority of
aspiration cases, including those resulting in choking accidents.

Infants who inhale foreign bodies frequently do so while at home [Fig. 10
(p.38)], while few such incidents have occurred in group childcare facilities. This
is probably because the rule about keeping items that could be inhaled by
children out of their reach is more strictly followed in these facilities than at
home. (Reference 137)

(3) Environment

a. Recognition of Danger by Parents

In one survey, 1,015 mothers with children aged 15 and under were asked about their
awareness of 15 dangers, including food-related hazards. They were given the
following choices: “dangerous,” “probably dangerous,” “probably not dangerous,”
“not dangerous,” and “don’t know.” Those who regarded “inhalation of food/choking
on food (getting food stuck in the throat)” as “dangerous” accounted for 64.6%. When
those who regarded it as “probably dangerous” are added, the total percentage reached
90%. (Reference 4, 5, 27) The awareness these women had of the danger of
inhalation/choking was lower than that of “avian flu” and “E. coli O157 infection.”
The actual number of deaths from food-related choking accidents exceeds these
numerical data and it is therefore important that parents’ awareness about the dangers
of such accidents be increased.
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Table 35: Mothers’ awareness about danger (%

(n=1,015) (Reference 4, 5, 27)

Awareness about foods : Dangerous : Probably Probably Not Unknown
: : dangerous not dangerous
Z 5 dangerous
Natural toxin (mushrooms, balloon 48.6 23.8 14.1 9.3 4.2
fish)
Food additives 18.3 58.6 16.1 2.5 4.5
Residual pesticides 50.2 41.3 5.5 1.0 1.9
Health foods 3.0 12.9 34.8 32.6 16.7
Mercury contained in fish 35.8 45.2 11.5 1.7 5.7
Food allergy 31.0 40.6 16.7 6.7 5.0
Genetically-modified foods 15.8 43.9 19.9 4.6 15.8
E. coli 0-157 71.8 22.5 3.4 0.8 1.5
Avian flu 76.3 17.5 2.8 0.8 2.6
Veterinary medicines 34.7 29.3 14.1 3.2 18.7
(antibiotics etc.)
Norovirus 66.8 28.2 3.2 0.7 1.2
Irradiated foods 52.2 26.0 4.9 1.7 15.1
Accidental ingestion of 64.6 25.4 6.7 2.4 1.0
food/choking on food (getting
food stuck in the throat)
Bovine spongiform 51.1 27.2 7.4 1.6 12.7
encephalopathy (BSE)
Meat (beef/pork) of animals 33.6 32.8 10.9 2.2 20.4
cloned from somatic cells

First-aid Treatment

As mentioned in Section IIl, 2(1), whether successful or not, the survival rate
definitely increases if a bystander attempts to remove the causative food in the event
of choking accident [Table 5 (p.16)]. As described in Section I, 5(2), in a number of
accidents involving choking on konjac mini-cup jelly that did not result in death,
bystanders attempted to take actions such as “slapping on the back,” “sweeping with a
finger,” or “turning [the victim] upside down.” Of 48 patients who experienced
aspiration of food and were transported by ambulance to emergency medical centers in
Tokyo, 24 received first-aid treatment for the removal of the foreign body on the scene.
Generally, in these cases, a bystander attempted to put a finger into the victim’s mouth
to remove the foreign body or put a finger into the victim’s mouth to induce vomiting.
Bystanders succeeded in removing foreign bodies in 8 cases. Of these, 4 recovered
from choking without any neurological sequelae. Of the 28 patients who were
delivered to the medical centers with the foreign bodies still stuck in their respiratory
tract, 3 (10.7%) recovered and 21 (75.0%) died from choking. (Reference 37)

In the event of choking on food or other foreign bodies, bystanders can practice
the following first-aid treatments. (Reference 88, 138, 139, 140, 141)

(i) If a foreign body in the oral cavity can be observed directly, remove it by
sweeping with a finger.

(i) If the victim is conscious and can cough by himself/herself, make him/her cough
continuously until it is ejected. (Coughing violently is the most effective way of
removing a foreign body in the trachea/bronchus.)

(iii) If the victim is not a small infant and spontaneous breathing is confirmed, the
victim can be slapped on the back (Fig. 21) or the Heimlich maneuver (technique
using abdominal thrusts) (Fig. 22) can be performed. If the victim is an infant
who can communicate, let him/her know that the foreign body in the throat will
be removed. If the victim is unconscious, place him/her in a supine position and
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lift the chin to establish an airway.

Fig. 21: Slapping a choking person on the back (Reference 141)

Fig. 22: Heimlich maneuver (technique using abdominal thrusts) (Reference 141)

(iv) If the victim stops responding, cardiopulmonary resuscitation for cardiac arrest
should be started. If you are the only person around, call the 119 emergency
number for help. If an automated external defibrillator (AED) is available, use it
to start cardiopulmonary resuscitation. You may find the foreign body while
performing cardiopulmonary resuscitation. If this happens, remove it. Do not stop
thrusting of the breastbone in order to look for the foreign body.

(v) If the victim is a child: If the child responds, in principle, follow the same
procedure as for adults. If the victim is a small infant, his/her abdominal organs
are relatively large and may be injured in the process of first-aid treatment. Do
not perform the Heimlich maneuver; just slap the child on the back (Fig. 23).
(Place the child facedown on one arm. Support the child’s face with one palm.
Keep the child’s head downward and hit on the center of the back several times
sharply with the base of the palm of the other hand.) There is no specific
frequency with which to slap the child, but the slapping should be continued
until the foreign body is removed or the child stops responding. If the child
stops responding, start cardiopulmonary resuscitation for cardiac arrest. If you
are the only person around, perform regular cardiopulmonary resuscitation for
about two minutes, and then call the 119 emergency number for help. If an AED
is available, use it to start cardiopulmonary resuscitation. If the victim is an
infant, do not use AED. You may find the foreign body while performing of
cardiopulmonary resuscitation. If this happens, remove it. Do not stop thrusting
of the breastbone in order to look for the foreign body.
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Fig. 23: Slapping on the back (if the victim is an infant) (Reference 141)

Sufficient caution should be exercised if the bystander cannot see the
foreign body in the oral cavity but needs to perform the actions (i), (iv) and (v)
described above. As illustrated in Fig. 24, a foreign body that is pushed into the
esophagus may compress the posterior area of the cricoid cartilage and obstruct the
respiratory tract (glottis). If a foreign body is pushed into the respiratory tract, it
may get stuck in the larynx and obstruct the respiratory tract from their. Therefore,
a bystander should not put his/her finger in the oral cavity of a choking person in a
blind manner if the foreign body cannot be seen. (Reference 7, 9)

Fig. 24: Precaution for safety in the case of removal of foreign body in the larynx
(Reference 7, 9)

In the process of removal of foreign body in the pharynx, sufficient
caution shall be exercised to prevent it from being sent deeper.

On the basis of animal experiments, Heimlich developed the Heimlich
maneuver described in (iii) and proposed it in 1974. Its efficacy was reported after
it was used to save victims experiencing actual distress. (Reference 142) Since that
time, the Heimlich maneuver has been used all over the world. Because clears
obstruction of the respiratory tract by pushing out the air trapped in the lungs, it is
not effective if the pharyngeal cavity and laryngeal cavity are not thoroughly
obstructed. (Reference 7, 9)

The back slapping technique was practiced in 109 cases of a foreign body in
the trachea/bronchus. This technique was successful in removing the foreign body
in 48.6% of them (53/109). In the remaining 56 victims, foreign bodies were
successfully removed by the Heimlich maneuver (67.9%, 38/56) and by the finger
sweep method (8.9%, 5/56). The Heimlich maneuver was performed on 168
victims of different choking accidents and was successful in removing foreign
bodies in 78.6% of them (132/168). For the remaining 36 victims, the foreign
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bodies were successfully removed by the back slapping technique (38.9%, 14/36)
and by the finger sweep method (13.9%, 5/36). (Reference 143) These results
show that none of the three techniques is successful every time, suggesting that the
technique employed should be selected depending on the particular circumstances.

The Heimlich maneuver and the back slapping technique can be successfully
employed as a first-aid treatment only when the victim has a foreign body lodged
in the larynx. They are contraindicated in cases in which the foreign body is
lodged in the bronchus as there is a risk of impaction of the larynx by the foreign
body. (Reference 136, 144, 145) When the Heimlich maneuver has been performed
on elderly people choking on a foreign body, they have been reported to suffer a
stomach rupture. It is therefore important to always keep in mind the possibility of
such a complication. (Reference 146) In one case, a bystander slapped an elderly
person who was choking on sticky rice cake on the back. The victim was
immediately rendered unconscious. (Reference 147) Bystanders must therefore
provide emergency treatment with sufficient care.

In an experiment using dogs, either a ping-pong ball, a lump of chicken,
sticky rice cake, or chewed pork was inserted in the area below the epiglottis.
After five attempts using the Heimlich maneuver, the ping-pong ball could be
removed and the obstruction was easily cleared. However, more attempts were
needed to remove the lump of chicken and clear the obstruction. The sticky rice
cake and chewed pork could not be removed. This would indicate that the
Heimlich maneuver may be less effective in clearing an obstruction formed by
viscous and deformable foreign bodies. (Reference 148)

An aspirator for home use can be used for an elderly person receiving
nursing care. In this case, the carer orally or transnasally inserts a catheter, taking
care not to scratch the mucosa by controlling the tip. The foreign body is sucked
through the catheter. The carer then slowly twists the catheter to withdraw it.
(Reference 127) Vacuum cleaners for home have been used remove foreign bodies.
However, this technique has not been effective in removing a foreign body in the
trachea or bronchus. It may injure the tongue or cause difficulty in spontaneous
breathing when used on infants. (Reference 145)

As described in Section Ill, 5(1), 70-80% of “unexpected fatal accidents
(other than traffic accidents)” involving infants (aged 0-4) occurred at the home.
In a survey, illustrations of first-aid procedures to deal with choking were shown
to 1,015 mothers with children aged 15 and under and the mothers asked if they
were familiar with them. Of the respondents, 16.4% said, “l don’t know them,”
while 73.1% said, “I know them but I am not sure if | can actually perform them.”
(Reference 27)

According to the data reported by the firefighting headquarters (Section 11,
2[1]), bystanders were more likely to attempt to remove foreign bodies when they
received oral instructions from emergency response personnel. For the period from
1988 to 1995, 17 persons (mean age: 73 years) who choked on sticky rice cake and
were transported to emergency medical centers in Tokyo to receive emergency
medical care. Bystanders were present in all of these cases but in 11 (62%), they
provided no first-aid treatment to the victims. Three of the victims had their back
slapped. The finger sweep method, suction by a vacuum cleaner, and
cardiopulmonary resuscitation (CPR) were performed in 1 case each. The
Heimlich maneuver was not performed in any of the cases. Of these cases, the
emergency dispatchers arrived on the scene and attempted laryngeal development
and removal of the foreign bodies with Magill forceps for 15 victims who were
unconscious. Doctors confirmed the complete removal of the foreign bodies in 7 of
8 cases in which complete removal was reported to be achieved. Of 7 cases in
which complete removal was not achieved by emergency dispatchers, 6 were
regarded by doctors cases in which complete removal could be achieved. This
indicates that the rate of successful removal of foreign bodies on the scene can be
increased if emergency dispatchers make more efforts to improve their first-aid
skills. (Reference 147)

A survey was conducted of a total of 74 caregivers, including the staff of
healthcare facilities and home helpers in Yamaguchi Prefecture. These personnel
were asked about the first-aid procedures they practiced on the scene in the event
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of aspiration or difficulty in swallowing. A total of 27 events were reported and the
back slapping technique was practiced in all (100%). The Heimlich maneuver was
practiced only in 9 cases (33.3%). This indicates that even nursing professionals
need to acquire a higher level of knowledge and skills. (Reference 149)

Heimlich recommended that persons who were choking persons use the
universal “choking sign” (grabbing the throat with the thumb and the first finger)
(Fig. 25) to let the bystanders know they were experiencing food-related
accidental choking. (Reference 142)

Fig. 25: “Choking sign” (Reference 141)
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c. Help with Eating
A survey was conducted of elderly people who required nursing care at home and used
ambulatory nursing facilities (Section 111, 1[1]). Among this group, those who
received help with eating encountered choking accidents with significantly higher
frequency. The authors point out that the pacing of eating (adjustment of eating speed
to the optimum pace) depended largely on the carers’ ability. (Reference 25)

Elderly people who eat their meals are vulnerable to choking on their food.
Delayed discovery of victims may bring serious consequences. In medical institutions,
the patients who ate their meals at dining rooms experienced food-related accidents
less frequently than those who were allowed to have their meals in bed. (Reference 7,
12) This was probably because the patients with serious symptoms usually ate their
meals in bed and were not carefully attended to while eating. Patients eating the
dining room, on the other hand, were sufficiently attended to.

d. Others

It is important to have detailed information about preceding events before making a
diagnosis of foreign body (including food) in the respiratory tract. In 1963, Haugen
reported a case of “café coronary,” in which 9 persons suffered considerable distress
while eating at restaurants. At first, the serious symptoms were judged to be those of
coronary arterial disease. Afterward, however, the symptoms turned out to be caused
by choking on meat. (Reference 150) As demonstrated in the case of these events,
bystanders do not always observe events preceding aspiration, making it difficult to
perform a correct diagnosis of foreign body in the respiratory tract. (Reference 88)

Although radiolucent foods cannot be detected easily in plain X-rays, plain
X-ray examination of the chest provides important information about pneumonia and
atelectasis and is still regarded as a useful technique for making a diagnosis of foreign
body in the respiratory tract. (Reference 80) Expiratory phase chest X-ray
examination should be conducted to check for the Holzknecht sign and make a
diagnostic judgment. If only an inspiratory chest X-ray examination is conducted,
trapped air cannot be detected and the causative food or foreign body cannot be
identified. (Reference 86) However, the rate of a positive Holzknecht sign is not
significantly high in cases of choking. (Reference 151) Infants who are choking are
generally in a distressed state, making it impractical to take expiratory and inspiratory
chest X-rays. (Reference 80) If an infant who is choking are not cooperative and
expiratory and inspiratory chest X-ray examinations cannot be conducted, a lateral
decubitus X-ray should be taken. (Reference 145) MRI scans are used to identify the
site of obstruction in cases of choking on peanuts where confirmation is otherwise
difficult. Because MRI scans must be conducted while the infant—who will be
experiencing difficulty breathing—is sleeping, this option should be weighed
carefully before being taken. (Reference 138)

If a foreign body in the respiratory tract is strongly suspected, a bronchoscopy
under general anesthesia should be performed promptly. (Reference 68, 138)

2. Food-related Factors
(1) Texture

a. Surface Smoothness
In an experiment, konjac mini-cup jelly and marshmallows, selected for their elasticity,
were compared with liquid (barium sulfate solution) with respect to the length of time
they spent in the oral cavity. Marshmallow was kept in the oral cavity for a
significantly longer period of time, while konjac mini-cup jelly, which has a smoother
surface, was retained for a period similar to that of liquid. (Reference 7, 8)

b. Elasticity
An experiment using food boluses with the property of elasticity was conducted on 5
healthy adults aged 22-34. The boluses used in the experiment were konjac mini-cup
jelly and marshmallows. These were prepared as cylindrical samples measuring 30
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mm in diameter and 5 mm in height. The samples were soaked in barium sulfate
solution and placed in the mouths of the subjects. Each subject swallowed three
mouthfuls without chewing and the length of time the sample spent in the oral cavity
was measured. The swallowed sample easily made it to the hypopharynx but it
occasionally could not pass through the entrance of the esophagus. This experiment
demonstrated that a food bolus cannot be delivered to the area beyond the entrance of
esophagus and may remain in the pyriform sinus. The bolus may then become stuck in
the laryngeal cavity and accidental choking may occur. (Reference 7, 8)

c. Hardness and Difficulty in Biting Off a Piece of Food

One of the factors that affects whether or not a food is likely to pose a choking risk is
how hard it is, which can be expressed in terms of how difficult it is to remove it once
it becomes stuck in the respiratory tract. Another factor is textures, which can be
expressed by how difficult it is to chew the food, break it down into pieces, and
swallow it. Although the hardness of food can be measured with all-purpose
instruments, hardness is not necessarily corrlelated with the texture. In an experiment,
food can be compressed to a large degree to achieve (for example 90%) deformation.
Compression resistance is measured with an instrument. This experimental process
was reported to be similar to the actual changes in chewing behavior in human beings.
(Reference 7, 11)

Some soft foods (sticky rice cake, bread, etc.) require chewing before they can
be broken down into pieces. Because such foods can be deformed easily, people with
weak chewing force may be tempted to try eating them. The foods then get stuck in
the throat. The elderly are particularly at high risk of accidental choking and sufficient
caution should be exercised. (Reference 152)

We cannot easily measure “the difficulty in biting off” a piece of food using an
instrument. Even sensory evaluation is of no use. The biometric method was used in
an experiment on healthy female adults. The chewing force produced by the first
molar on the dominant side (the side used most frequently for chewing) was measured.
(This chewing force was said to accurately reflect the texture of food irrespective of
its thickness.) Although a cookie was categorized as a hard food by the mechanical
measurement, it was categorized as a food requiring no chewing force in this
biometric experiment. Sticky rice cake, pork (boiled), beef (boiled), and sliced
bread—which are categorized as foods that frequently cause choking accidents among
the elderly— required the maximum chewing force over more than 10 kgf (Fig. 26). It
should also be noted that temperature affects the hardness of sticky rice cake (to be
discussed later). The hardness of sticky rice cake was mechanically measured in a
state where it was not compressed or significantly deformed. Sticky rice cake was
categorized as a food with limited hardness but a food requiring more chewing force.
If a person with reduced chewing force eats sticky rice cake, he/she may swallow it
before breaking it down into small pieces. The person will then likely experience
accidental choking. Steamed rice required the maximum chewing force of 5 kgf. There
was no marked difference in the maximum chewing force between steamed rice and
the foods that were not identified as being responsible for choking accidents. It is
therefore likely that there are factors other than texture at play when a person chokes
on steamed rice. (Reference 7, 11, 153)
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Fig. 26: Foods requiring chewing force (Reference 153)
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In the experiment described above, there was no marked difference in the
maximum chewing force needed for apples and for other foods (Fig. 26). In another
experiment, an apple was sliced into 5, 10, 15, and 20 mm thicknesses to measure its
hardness. The results of mechanical measurement and biometric experiment are
presented in Fig. 27. In the mechanical measurement, the maximum force required for
chewing apple slices more than 10 mm thick (Lmax) was judged to be unchanged. In
the biometric experiment, the maximum chewing force (Fmax) increased with the
increase in thickness. (Reference 7, 11, 154)

70



Food Safety Commission of Japan
Risk assessment report — FS/45/2010

Fig. 27: Relationship between the thickness of apple slice and the force required
for chewing (Reference 7, 11, 154 [partial modification])

O The maximum chewing force increased with the increase in thickness.
O In the mechanical measurement, the force required for chewing apple slices
more than 10 mm thick was consistent.

d. Hard to Swallow

It has been noted that elderly people have difficulties swallowing potato and other
“crumbling” foods. An appropriate amount of moisture or oil is needed to promote the
formation of bolus when eating such foods. (Reference 152) A questionnaire survey
was conducted on a group of elderly people, including residents of nursing facilities
and those living alone at home (n=358; mean age: 76.3 years), and a group of
middle-aged people (n=243; mean age: 51.8 years). The subjects were asked about
“foods that were not easy for them to swallow.” According to their responses, in
addition to the foods that were frequently responsible for accidental choking (boiled
sticky rice cake, sliced bread), other foods (boiled egg yolk, vinegared foods, etc.)
ranked high (Fig. 28). (Reference 7, 10, 155, 156) Therefore, the property of food of
being “hard to swallow” is not regarded as a factor directly related to accidental
choking.
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Fig. 28: Hard-to-swallow foods (Reference 7, 10, 155, 156)

Ranking Elderly group Middle-aged group
Residents of nursing homes Elderly persons living
alone at home
1 Baked potato Baked potato
2 Baked potato Boiled egg (yolk) Boiled egg (yolk)
3 Boiled egg (yolk)
4 Boiled sticky rice cake Wafer Wafer
5 Tea Sponge cake Sponge cake
6 Sponge cake Sliced bread Mashed potatoes
7 Hamburger steak Sliced bread
8 Soba noodle Peanut
9 Frozen bean curd made by exposing Dried seaweed
curd to cold outdoor weather
10 Sliced bread Boiled sticky rice cake Soba noodle

It should be noted the in survey described above find that the elderly group
identified “boiled sticky rice cake” rather than “sticky rice cake” as a “food that is
hard to swallow.” In the mouth, the surface of boiled sticky rice cake is covered with
soup and saliva. As chewing progresses, its elasticity is increased. It is passed to the
space beyond the pharynx. Its surface area is increased and friction promotes
alignment and dilatancy of component particles. Moisture is contained in the spaces
between particles and a relatively small amount of moisture exists on the surface of
the sticky rice cake. Sticky rice cake with an increased friction coefficient frequently
adheres to the pharyngeal surface. (Reference 7, 10, 157)

Fig. 29: Dilatancy (Reference 10 [partial modification])

Dense packing Loose packing
Void ratio: 25.95% Void ratio: 47.64%

(2) Size and Shape
The U.S. Federal Hazardous Substance Act in 1979 gave the CPSC the authority to define
hazardous products, while the Federal Regulations enforced in 1980 designated small parts

(parts that are able to fit completely into the small parts test fixture [SPTF])6 included in
toys for infants aged 2 and under as controlled hazardous substances that presented hazards
of obstruction of the respiratory tract, aspiration and inhalation.

In Japan, an “inhalation checker” was developed to identify small items that could
easily fit in the mouth of an infant. The size of the inhalation checker was determined
based on the maximum diameter and depth (distance between the tip of upper deciduous
incisor tooth and the intersection of the lower bite plane with the pharyngeal soft tissue) of
the mouth of 3-year-old infant of about 39 mm and 51 mm respectively (Fig. 30). Parents
were advised to keep items that could be put into this checker out of reach of their children
(in places more than 1 m high). (Reference 13, 14, 158, 159)

& Acylinder with an internal diameter of 1.25 in. (3.17 cm) and a variable length ranging from 1 in. (2.54 cm) on one side

to 2.25 in.(5.71 cm) on the other.
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Fig. 30: “Inhalation checker” (Reference 13, 14, 158, 159)
Points of oral volumetry of 3-year-old infant

The CPSC collected data on 355 cases of death by choking on some item other than
food that took place over the approximately 17 years from 1972 to 1989 for analysis. The

analysis produced the following findings: (i) children aged 3 and over’ accounted for
about one-third of victims (124 cases); (ii) the incidence of choking on soft items (e.g.
balloons) was significantly higher among children aged 3 and over (59.7%) than among
infants aged 2 and under (33.3%) (p<0.001); (iii) the items responsible for 14 of 101 cases
in which the data on the size of responsible items were available did not fit into the SPTF
(13.9%); (iv) if the internal diameter of SPTF had been extended from 3.17 cm to 4.44cm
and the length from 5.71 cm to 7.62 cm, those 14 incidents could have been prevented; (v)
most of the items responsible for those 14 incidents were toy figurines with perfectly
spherical parts that could completely obstruct the area from the oropharynx to the
hypopharynx irrespective of angle of entry. In view of these findings, the CPSC concluded
that not all of these accidents could be prevented by adopting the countermeasures based
on the SPTF. (Reference 160)

Reilly et al. (1995) collected and analyzed the medical records relating to a total of
522 cases (age: 1 month-18 years [mean age: 2 years]; excluding fatalities) including those
of 312 patients with a foreign body lodged in the esophagus (responsible items: food in 53
cases, items other than food in 259 cases) and 210 patients with foreign body lodged in the
respiratory tract (excluding patients with a foreign body in the nasal cavity) (responsible
items: food in 141 cases, items other than food in 69 cases) requiring surgical treatment at
pediatric departments of eight hospitals in the United States for 2 years from 1988 to 1989.
They found that most (99%) of the responsible foreign bodies could fit inside the SPTF.
Patients aged 2 and under—those infants whom the SPTF was suppose to
protect—accounted only for 63% of the cases. In view of these findings, Reilly et al.
recommended that the SPTF should be employed to protect a wider range of infants,
including those aged 4 and under. (Reference 161)

In one case in Japan, an infant choked on a toy with a diameter of more than 4 cm,
although the infant did not swallow it. This incident occurred because the toy accidentally
pushed the tongue beyond the pharynx. (Reference 7, 9)

Generally, when a person takes a mouthful of food in their mouth, they chew it and
swallow it. In this sense, foods and items that are not meant to be placed in the mouth
should be handled differently. However, some spherical or nearly spherical foods whose
surfaces are already slippery or become slippery after being mixed with the saliva cannot
be sufficiently controlled in the mouth. Such foods may be accidentally swallowed before
they are chewed. Applying the above-mentioned size restrictions on such foods may
prevent aspiration.

" The countermeasures based on the SPTF have not been applied to commercially available toys for children aged 3

and over.
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Reilly et al. (1995) analyzed the medical records related to the above-mentioned 522
cases and selected 342 cases (the cases in which the foods involved were unknown) in
which the shapes of responsible items were identified. They classified these cases
according to the shape of foreign body as follows: “round” (252 cases, 73.7%), “sharp tip”
(80 cases, 23.4%), and “square” (10 cases, 2.9%) (Fig. 36). Iltems with a “sharp tips”
accounted for 70% of foreign bodies in the respiratory tract. This figure could be explained
by the fact that a thin product which passes through the glottis relatively smoothly cannot
be effectively ejected by the cough reflex. (Reference 161)

Table 36: Shapes of foreign bodies in the respiratory tract and esophagus

(Reference 161 [partial modification])

8 pediatric departments in the U.S., from 1988 to 1989 Number of cases Component ratio
Of the cases of foreign bodies in the (%)
esophagus/respiratory tract (excluding foreign body in

the nasal cavity), those in which the shapes of foreign

bodies were identified (n=342)

Item with a sharp tip 80 23.4
“V shape” 9 2.6
Crescent shape 12 3.5
Bolt 28 8.2
Teardrop shape 10 2.9
Wedge shape 9 2.6
Pin 12 3.5

Round item 252 73.7
Spherical 8 2.3
Hemispherical 4 1.2
Cylinder shape 16 4.7
Disk shape 212 * 62.0
Elliptical 8 2.3
Ring shaped 4 1.2

Square item 10 2.9
Regular hexahedron 5 1.5
Rectangular parallelepiped 4 1.2
Uneven block 1 0.3

Note:

Of 212 foreign bodies classified as “disk shape,” 199 were coins. All of them got
stuck in the esophagus.

The foreign bodies were compared in respect to size (“length,” “width,” and
“height”) (Table 37). Large “flat” products were more frequently detected in the esophagus
than in the respiratory tract. Disk-shaped products including coins were less frequently
detected in the trachea/bronchus because a coin that has a diameter exceeding the width of
glottis can be ejected by the cough or vomit reflex. This survey did not include fatal or
serious cases. Generally, spherical foreign bodies cause obstruction of the respiratory tract
above the glottis and less frequently lead to choking or other serious conditions.
(Reference 161)
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Table 37: Sizes of items detected as foreign bodies in the respiratory tract and
esophagus (Reference 161 [partial modification])

8 pediatric departments in the U.S.A., from 1988 to 1989 Size of foreign body

Of the cases of foreign bodies in the esophagus and

resp_lrator): tract (excluding foreign body in the nasal “L_ength” “Width” “Height”
cavity) (n=522), (mm) (mm) (mm)
Those in which the shapes of foreign bodies were

identified (coins excluded) (n=143)

Item with a sharp tip 17.2 8.6 * 53 *
Round item 19.1 18.6 2.4
Mean 18.0 12.5 4.1
Foreign body in the respiratory tract 13.6 7.0 5.7
Foreign body in the esophagus 19.5 * 18.7 * 2.7 *
Foreign body with a “sharp tip” in the respiratory tract 14.4 7.0 5.3
Foreign body with a “sharp tip” in the esophagus 221 * 12.4 * 50 *
“Round” foreign body in the respiratory tract 13.0 8.5 4.3
“Round” foreign body in the esophagus 19.6 * 19.4 * 2.3 *

Note:  “Length”: The longest distance
“Width”: The second longest distance
“Height”: The shortest distance
* p<0.05 (excluding coins)

(3) Physical Properties Characteristic of Foods that Frequently Cause Choking
Accidents

a. Sticky Rice Cake

Three types of commercially available sticky rice cake (a regular type of sticky rice
cake and two types of sticky rice cake marketed as “for the elderly”) were examined in
an experiment. The samples were boiled in hot water (100°C) for three minutes and
their texture was assessed at various internal temperatures (30, 40, 50, and 60°C)8.
The hardness and adhesiveness of regular sticky rice cake at 50-60°C (temperature of
boiled sticky rice cake when it is picked up and put in the mouth) were about 2-4x10*
N/m?and about 1.5-3x10% J/m® respectively. The hardness and adhesiveness of regular
sticky rice cake at 40°C (the temperature to which boiled sticky rice cake decreases as
a result of being chewed in a body-temperature environment) were 4-6x10* N/m? and
about 2.5-3.5x10° J/m? respectively (Fig. 31). (Reference 4, 5, 7, 10, 162)

These results indicate that sticky rice cake is soft and elastic (but less adhesive)
when first placed in the mouth but its hardness and adhesiveness increase with the
decrease in temperature. As mentioned in Section V, 1(1), healthy people ascertain the
texture of sticky rice cake in the mouth, adjust the texture by chewing and mixing in
saliva, and accurately judge whether the chewed sticky rice cake can be swallowed. As
shown in Fig. 17 (p.53), the hardness and adhesiveness of food are reduced by
chewing before swallowing. The oral function by which the texture of food is
ascertained and adjusted declines in some people. These people may swallow sticky
rice cake without sufficiently chewing it and mixing it with saliva, even if it becomes
cold in the mouth and has increased hardness and adhesiveness. If the sticky rice cake
is retained in the portion from the pharynx to the laryngeal vestibule, it adheres to the
surface and cannot be removed easily. Such physical properties may be enhanced if
the surfaces of the oral cavity and pharynx are not sufficiently wet.

& Measurement was conducted according to the method specified in the Ministry of Health, Labour and Welfare’s

“Foods for the Elderly.”
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Fig. 31: Effects of temperature on hardness and adhesiveness of sticky rice cake
(Reference 5, 10 [partial modification])
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b. Konjac Mini-cup Jelly

Konjac mini-cup jelly (encompassing several products including those that caused
choking accidents), non-konjac mini-cup jelly, agar, gummy candies, and square
konjac were examined in a destruction test involving the penetration of these products
by a metal plunger. The results are illustrated in Fig. 32. In terms of hardness and
elasticity, the particular konjac mini-cup jelly that was reported to be responsible for
accidental choking incidents was not particularly different from other types of konjac
mini-cup jelly. The hardness of some gummy candies and square konjac exceeded that
of the konjac mini-cup jelly involved in incidents of accidental choking. Some gummy
candies could not be destroyed under the experimental conditions adopted. Some
konjac mini-cup jelly was as soft as regular non-konjac mini-cup jelly. (Reference 7,
11)
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Fig. 32: Penetration/destruction test of konjac mini-cup jelly, agar, square konjac, and

gummy candies (Reference 11 [partial modification])
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In view of the report of choking accidents, the manufacturer adjusted the

physical properties of the konjac mini-cup jelly by reducing the content of
glucomannan. The new konjac mini-cup jelly was marketed in November 2008. The
new product was compared with the product marketed before November 2008 with
respect to hardness (Fig. 33). Although the new product is not as hard as the former
product’, it is still harder than regular konjac-free jelly (gelatin-based jelly)*°. Konjac
jelly and regular jelly is sold in small cups of similar in size and shape. Konjac jelly,
however, becomes hard when refrigerated. The new product in which the amount of
glucomannan has been reduced also exhibits this property. (Reference 1, 4, 5, 163)

9

According to the Japanese Cabinet Office’s Social Policy Bureau, a comparison of two surveys conducted in June 2007

and January 2009 by the National Consumer Affairs Center of Japan showed that some brands of konjac jelly became

soft but others barely changed.

1 This finding was also made in a survey conducted in January 2009 by the National Consumer Affairs Center of Japan.

77



Food Safety Commission of Japan

Risk assessment report — FS/45/2010

Fig. 33: Effect of temperature on hardness of konjac mini-cup jelly
(before and after the improvement in 2008) and konjac-free mini-cup jelly

(Reference 5 [partial modification])

(Exerpt)

Hardness
Konjac mini-cup
jelly B
Konjac mini-cup Konjac mini-cup Product Konjac mini-cup
jelly A jelly B manufactured after jelly
the improvement in
2008
4°C 4°C 4°C 4°C
Preserved Preserved Preserved Preserved
20°C for more 20°C for more 20°C for more 20°C for more
than one than one than one than one
day day day day
Mean 8.6 11.0 9.8 13.7 7.2 10.3 3.6 4.2
value
akrly 1.0 1.7 0.3 1.1 0.5 0.7 0.2 0.3
deviation

In the penetration/destruction test, a konjac mini-cup jelly was penetrated by a
metal plunger and the plunger was then removed. After removal of the plunger, the
site of penetration could be observed but the hole created was not remarkable. There
was no marked difference in appearance between the pre-treatment surface and the
post-treatment surface. In the same experiment, four types of mini-cup jelly including
two types of konjac jelly that were reported to have caused accidental choking were
pushed through the flat plates with slits (Fig. 34). Some of them were broken but not
cut into pieces. The same four products were examined in another experiment. Each of
them was placed on a plate with a hole 12 mm in diameter and penetrated by a plunger
with a diameter of 9.54 mm, which was then removed. The holes created by the
plunger remained in some jellies, while they closed up in others (Fig. 35). (Reference
7,11)

These experimental results suggest that konjac mini-cup jelly cannot be broken
down into pieces even if chewed thoroughly. In other words, it is “difficult to bite a
piece off.”
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Fig. 34: A konjac mini-cup jelly was pushed through a slit to evaluate its texture
(Reference 11 [partial modification])
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Fig. 35: An experiment in which a konjac mini-cup jelly was penetrated by a plunger
(Reference 11 [partial modification])
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This difficultly in biting a piece off cannot be sufficiently evaluated by
measuring “hardness” with a standard mechanical system alone. For this reason, the
above tests (Fig. 34, Fig. 35) are conducted in Japan. In the U.K., the Food Standards
Agency (FSA) employs the same “penetration test”*! used to confirm that a pacifier
is hard enough so that it can’t be bitten off by an infant (BS5239: 1988) to examine
samples of konjac mini-cup jelly and regular konjac-free jelly. In view of the results
of penetration test conducted by the FSA, the European Food Safety Authority (EFSA),

11 According to EFSA, the standard for “pacifiers” (“BS5239:1988”) specifies that the product concerned shall be intact
even if a force of 75 N is applied. The mean vertical bite-off force of infants is listed in the handbook published by DTI,

the UK. The maximum values are as follows: 111 N (18-month-old infants), 222 N (36-month-old infants), and 445 N
(3-8-year-old infants).
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referring to the following data (Fig. 36), reported that the force needed to penetrate a
konjac mini-cup jelly ranged from 10 to 15 N (excluding konjac jelly containing
pieces of fruit, which required a force of 141 N), while a force ranging from 2 to 4 N
was enough to penetrate a konjac-free regular jelly. (Reference 164)

Fig. 36: Penetration test by the U.K. FSA
(Reference 164 [partial modification])

Penetration test conducted by U.K. FSA Force needed for
(2001-2002) Product name penetration (N)
Konjac mini-cup jelly ABC Mini Fruit Bites 141
New Choice Mini Fruit 10-15
New Century's Choice Mini Fruit Gels 10-15
New Century's Choice Mini Fruit Gels 10-15
Fuji Coconut Mini Gels 10-15
Jin Jin Mango Mini Gels 10-15
Konjac-free regular jelly Combo Trading Mini Jelly Cup 2-4
Cocon Honey Melon Pudding 2-4
Combo Trading Mini Puding Cup 2-4
Sugarland Jellyace 2-4

In an experiment, 5 healthy adults aged 22 to 34 were given 5 mL of 140%
barium sulfate solution, a konjac mini-cup jelly which was prepared as a cylindrical
sample 30 mm in diameter and 5 mm in height and soaked in barium sulfate solution
and a marshmallow. They put each of these foods in the mouth one at a time and
swallowed them without chewing. Each trial was repeated three times. Compared with
the oral movement time of barium sulfate solution, that of a marshmallow was
significantly longer but there was no significant difference in the oral movement time
between a konjac mini-cup jelly and barium sulfate solution. (Reference 7, 8)

In an experiment, a konjac mini-cup jelly was used as a sample and a
combination of a container shaped like the human oral cavity and a plunger was used
as the instrument of measurement. When the tester pressed the plunger against the
sample to measure its texture, the deformed sample was reported to slip through the
space between the plunger and the side wall of container. (Reference 4, 5, 165) This
suggests that konjac mini-cup jelly moves around the oral cavity as smoothly as liquid
and cannot easily be caught and pressed with the palate and tongue.

As mentioned in Section Ill, 5(2), the Social Policy Bureau under the Japanese
Cabinet Office collected the data on 10 children who died from choking on konjac
mini-cup jelly. Of these 10 victims, 4 were children aged 6 to 7 whose permanent
anterior teeth were growing in. This dental condition was a contributing factor to the
choking accidents, along with the food-related factors including the
“difficult-to-bite-off” texture and “surface smoothness.”

When pieces of jelly, including konjac mini-cup jelly, are placed on filter paper,
they adhere to it and cannot be removed (Fig. 37). When a tester tried to remove a
konjac-free mini-cup jelly using his or her fingers, the part in contact with the fingers
started to collapse. Konjac mini-cup jelly, however, did not collapse and on some
occasions the filter paper was torn. (Reference 7, 11) Konjac mini-cup jelly adheres to
a dry surface but cannot be removed easily. If an elderly person who frequently
complains of dryness in the oral cavity/pharynx does not chew a konjac mini-cup jelly
sufficiently but instead swallows it before mixing it with saliva, he/she will suffer an
obstruction of the pharynx/larynx. If this happens, the konjac mini-cup jelly cannot be
destroyed by coughing and cannot be removed from the throat. If konjac mini-cup
jelly is consumed during a meal or immediately after a meal, it is chewed and the oral
cavity is appropriately wet. If it is served as a snack and consumed without a cup of
tea, its physical characteristics may cause a choking accident.
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Fig. 37: When konjac mini-cup jelly is placed on the filter paper, it adheres to the
paper and cannot be removed easily. (Reference 11 [partial modification])

Whether they contain konjac or not, as shown
in the picture, most types of jelly will adhere
to the filter paper. Generally, konjac
mini-cup jelly will remain stuck even if they
are pulled strongly.

The mini-cup package design is adopted as means of reducing labor and
preventing contamination. So packaged, an individual serving of jelly can be
transferred directly to the mouth without the need of a dish and spoon. The package
design seems to encourage two methods of consumption: by either placing the cup
below the lips and sucking or placing the cup above the lips and tilting the head back.
When the jelly is sucked, it arrives quickly in the oral cavity and may be pulled in the
direction of the lung, which is providing the suction, before the larynx closes and the
safety of the pharynx is assured. If the head is tilted back, the so-called “securing of
the airway position” (chin up) is nearly achieved. This position is likely to increase
the risk of aspiration. (Reference 7)

c. Bread
As described in Section 111, 2(3), those victims who required an ambulance included
many elderly people who choked on bread. The percentage of those who were
diagnosed as being in a “serious or more than serious condition after choking on
bread” was reported to be high.

In an experiment, a slice of commercially available crustless bread (1/6 of a
loaf) was used as a sample. Pressure was applied at various levels to evaluate its
textural properties. As the specific gravity increased from 0.2 to 0.8, the hardness
increased from about 0.1x10% N/m? to about 1.0x10* N/m?. Although its aggregability
was slightly reduced, its adhesiveness did not change. When water (45%) was added
in place of the saliva, its adhesiveness was clearly observed (Fig. 38). (Reference 4, 5,
7,10, 166)

These results indicate that when bread becomes “stuck in the throat,” its
hardness increases and its adhesiveness also increases with the addition of saliva. For
this reason, the bread cannot be either swallowed or spit out.
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Stress (x10° N/m?)

Fig. 38: Effect of water on the texture of bread (Reference 5, 10 [partial

modification])

No water added Water added at a rate of 45%
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Compression strain (%) Compression strain (%)

Width
Length

Height

Part used for
measurement

About 2.5x2.5x1.7 cm Addition of deionized water at
a rate of 45% of sample

Steamed Rice
The victims of choking accidents caused by steamed rice reported in Section Il
included those who choked on “rice ball” and “sushi.”

In an experiment, a stainless steel ring 4.0 cm in internal diameter and 2.0 cm in
height was filled with steamed rice that was left at 20°C for 60 minutes after cooking.
The specific gravity of the steamed rice was adjusted to the following levels: 0.8
(“vinegared rice” for sushi), 1.0 (homemade rice ball), 1.2 (lightly-pressed piece of
sushi). “The conditions of choking on steamed rice” were simulated to measure the
textural properties of steamed rice. As its specific gravity increased from 0.8 to 1.2,
the hardness of steamed rice increased from about 8x10* N/m? to about 11x10* N/m?,
and its adhesiveness increased from about 6x10%J/m® to about 11x10%J/m*® (Fig. 39).
The change in specific gravity did not affect aggregability (Reference 4, 5, 7, 10, 166)

This finding indicates that steamed rice in the form of “rice ball” or
“lightly-pressed piece of sushi” becomes harder and more adhesive than regular
steamed rice and that even regular steamed rice can become caught in the area
between the pharynx and the laryngeal vestibule and “choking” occurs when a person
tries to swallow a bolus of insufficiently chewed rice. In this situation, the hardness
and adhesiveness of regular steamed rice seemed to increase.
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Fig. 39: Effect of “pressure” on hardness and adhesiveness of steamed rice
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VI. Countermeasures (Mainly for Mini-cup Jelly) Adopted by Overseas Regulatory
Authorities

1. Countermeasures Adopted in the U.S.

(1)

(2)

Overall

The U.S. Food and Drug Administration (FDA) clearly expresses its basic concept of
risk management measures as follows: It is difficult to eliminate the intrinsic risk
factors for accidental choking on foods (e.g. size of grape) but appropriate
countermeasures must be introduced if a type of food incurs an unusual risk of
accidental choking. (Reference 167)

Aside from the aspect of preventing the obstruction of the respiratory tract,
from the aspect of prevention of hazards such as injury or perforation of the oral
cavity or digestive tract, FDA defined foods that (i) contain firm or sharp foreign
bodies 7-25 mm in length and (ii) are ready to eat or can be eaten without taking any
actions to eliminate such hazards (e.g. heating etc.) as poor-quality foods. (Reference
168)

Individual Foods

FDA received from local departments reports of 3 children who died from choking on
konjac mini-cup jelly and warned consumers of the potential serious hazards of
choking caused by konjac mini-cup jelly imported from Asian countries in August
2001. (Reference 169) In October 2001, the FDA’s health hazard evaluation committee
and CPSC experts (physiologists) concluded that konjac mini-cup jelly involved a
high degree of risk of choking because of the following characteristics: They are
spherical, oval-shaped or elliptical, or are circular in cross section. The diameters of
spherical or nearly spherical products are less than 1.75 inches, while those of
products that are not spherical are less than 1.25 inches. They have a texture that
makes them smooth and slippery in the mouth. (It may be difficult to control the
direction and position of konjac mini-cup jelly, adjust the texture, and determine when
it should be swallowed, which may result in the jelly being sent deep into the oral
cavity immediately after it is placed on the tongue.) Konjac mini-cup jelly is harder

83



Food Safety Commission of Japan
Risk assessment report — FS/45/2010

than gelatin-based jelly—hard enough so that it will not collapse immediately after
being put in the mouth. Having arrived at this conclusion, the FDA issued a warning
regarding the termination of import of konjac mini-cup jelly without specified
inspection. (Reference 170)

2. Countermeasures Adopted by European Regulatory Authorities

(1) EU

In March 2002, the European Commission proposed a revision of the standards for use
of additive E425 konjac (hereinafter referred to as “konjac”) to the European
Parliament and European Council. In view of overseas reports of choking accidents,
the European Commission then temporarily suspended import and distribution of all
konjac-based jelly products (including mini-cup jelly) and use of konjac in jelly
products (including mini-cup jelly). Moreover, the European Commission examined
the possibility of introducing further actions to eliminate the choking risk associated
with the addition of gelation agents to all jelly products. (Reference 171)

In July 2003, the European Parliament and European Council issued a directive
prohibiting the addition of konjac to all jelly products (including mini-cup jelly). The
EU member states were instructed to enforce legislation in response to the directive
before January 17, 2004. (Reference 172)

The European Council’s April 2004 resolution listed the main factors
contributing to the choking risk posed by mini-cup jelly containing additives derived
from seaweeds (agar, carrageenan, and alginic acid) and additives not derived from
seaweeds (xanthane gum, guar gum, and locust bean gum) as shape, size and method
of consumption. At the same time, the physical/chemical properties of these additives
were also regarded as the main factors involved in health hazards. The European
Council identified these issues and temporarily suspended import of mini-cup jelly
containing the above additives and use of such additives in mini-cup jelly. (Reference
173)

In June 2004, the EFSA “Scientific Panel on Additives, Fragrances, Process
Aids, and Food Contact Substances” (hereinafter referred to as the “Panel”) evaluated
the above-mentioned mini-cup jelly containing additives derived from seaweeds and
additives not derived from seaweeds. In the penetration test, a force of 10-15 N was
required to penetrate mini-cup jelly containing konjac (glucomannan) (excluding
konjac jelly containing pieces of fruit, for which a force of 141 N was required for
penetration), while mini-cup jelly containing an additive derived from seaweeds or
substances other than seaweeds could be penetrated with a force of 2-4 N. In an
experiment, konjac (glucomannan) mini-cup jelly was soaked in artificial saliva at
37°C to evaluate its solubility. No visible change was observed after 5-10 minutes of
soaking and a slight change in surface texture was observed after 20-60 minutes.
The sample jelly partially melted after 120 minutes of soaking. Of four mini-cup
jelly samples containing gelation agents other than konjac, two “began to break up”
after 5-10 minutes of soaking. It is possible to swallow konjac-free mini-cup jelly
without chewing it, creating the possibility of it becoming stuck in the respiratory
tract. If this happens, the jelly will not melt easily and the cough reflex will not be
stimulated. The Panel agreed that the main factors that may cause physical hazards
were the shape, size, and manner of consumption (sucking in one gulp or pushing on
the cup) of mini-cup jelly. It concluded that the above-mentioned additives derived
from seaweeds, additives derived from materials other than seaweeds, and those for
gelation gave the foods they were added to similar characteristics to those of konjac
mini-cup jelly and the manner of consumption was also similar or they had similar
physicochemical properties, which probably produced the risk of choking (a risk not
limited to infants). (Reference 164)

In August 2006, according to the European Parliament/European Council
Directive, the standards for the use of additives including agar, carrageenan, alginic
acid, xanthane gum, guar gum, and locust bean gum were revised and their addition to

mini-cup jelly was prohibited1 . The EU member states were instructed to enforce

12 According to the directive, “a mini-cup jelly” is defined as “a hard jelly prepackaged in a small, semi-rigid cup or
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legislation in response to the directive before February 15, 2008. (Reference 174)

(2) UK.
In August 2001, in view of fatal accidents overseas, the FSA issued a public warning
that mini-cup jelly not be given to infants. (Reference 175)

(3) Germany

In August and December 2009, the Bundesinstitut fur Risikobewertung (BfR) reported
that nuts were more frequently involved in cases of a foreign body in the
trachea/bronchus in children than toys. This report was supported by a report
published by the German Pediatric Respiratory Medicine Society that found that of 98
patients with a foreign body in the trachea/bronchus treated at six medical institutions
from 2004 to 2005, 50 choked on nuts (29 cases of choking on peanuts). The BfR
pointed out that nuts were more frequently involved in cases of a foreign body in the
trachea/bronchus than other foods because of their shape, size and oily surface. The
BfR recommended that manufacturers place a warning label on nut packages (e.g.
“When consumed by children, there is a risk that nuts may enter the respiratory tract.”
(Reference 176, 177)

(4) Switzerland
In January 2002, the Bundesamt fiir Gesundheit (BAG) cautioned about the risk of
choking on konjac mini-cup jelly. BAG does not approve the use of “konjac” as an
additive used in mini-cup jelly in Switzerland and has instructed manufacturers to
voluntarily recall products that have already been distributed throughout the nation.
(Reference 178)

In April 2002, irrespective of the additives used in the production process, BAG
noted the risk of choking associated with the manner of consumption and size of
mini-cup jelly and pointed out that such products deviated from Article 13 of the Food
Act [LMG, SR817.0; (Foods shall not present a health hazard by their consumption in
the ordinary manner.)] (Reference 179)

3. Countermeasures Adopted in Other Countries
(1) Australia

The Australia New Zealand Food Authority (ANZFA) directed attention to the fact

that, in addition to the fatalities in Japan and the U.S., a choking fatality was reported

in Australia in 2000. In November 2001, on the assumption that the additive “konjac”

is not approved to be used in Australia and foods containing konjac constitute illegal

products, the ANZFA advised manufacturers to recall “konjac” mini-cup jelly products

throughout Australia. Mini-cup jelly products that do not contain “konjac” were not

included among the products subject to the recall. (Reference 180)

(i) Shape: Jelly that is spherical, oval-shaped, or elliptical, or has a circular cross
section.

(i) Size: A spherical or nearly spherical product having a cross section less than 45
mm in diameter, or a non-spherical product having a cross section less than 32
mm in diameter.

(iii) Texture: Jelly whose surface becomes smooth and slippery in the mouth.

(iv) Viscosity: Jelly that is harder than a product made of gelatin, does not melt easily,
and rarely collapses even after being sucked.

(2) Canada
In view of fatal accidents in Canada in 2000 and incidents overseas, the Canadian
Food Inspection Agency (CFIA) decided to recall konjac mini-cup jelly in 2001. In
December 2008, the CFIA cautioned consumers about the following three points: (i)
persons at high risk, particularly small infants, elderly persons, and those who
experience difficulty swallowing, may choke on mini-cup jelly if they eat it in one
gulp; (ii) depending on its size, shape and hardness, a konjac mini-cup jelly may
become stuck in the throat and unable to be spit out; (iii) konjac mini-cup jelly must

capsule that can be consumed in one gulp by pushing the jelly out of the container into the mouth.”
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be cut into small pieces prior to eating as a safety precaution. (Reference 1, 181)

(3) South Korea

In October 2001, in response to fatal accidents caused by mini-cup jelly in the U.S,
the Korean Food and Drug Administration prohibited the manufacture and import of
jellies served in small round or oval cups of less than 4.5 cm in diameter containing
konjac or glucomannan. Manufacturers of mini-cup jelly products measuring less than
4.5 cm in diameter that contained no konjac or glucomannan were instructed to place a
label on the packaging warning that such products might cause choking. At that time,
these jelly products were not manufactured in South Korea and about 13,000 tons of
mini-cup jelly were imported from January to September 2001. (Reference 182)

In October 2004, choking fatalities involving raw octopus, sticky rice cake, and
mini-cup jelly occurred in South Korea. In response to this, the Korean Food and Drug
Administration temporarily prohibited distribution of all mini-cup jelly products with
round or oval covers with a diameter of less than 4.5 cm. The total imports for 2003
and the period from January to August 2004 were about 2,100 tons and 1,500 tons
respectively. (Reference 183)

The Korean Food and Drug Administration conducted a push-out test,
“compression test,” penetration test, and aggregability test. According to the results,
the hardness and “viscosity,” expressed as about 7 N, were judged to present a low
risk. The Administration comprehensively examined the overseas countermeasures
and the actual conditions of labeling of commercial products and sought comments
from the Food Hygiene Council. In April 2005, the Administration removed the
temporary control on the distribution of products that met the following conditions,
including mini-cup jelly products with round or oval covers with a diameter or
maximum length of less than 4.5 cm: They contain no konjac or glucomannan; when
subjected to the “compression test” according to the specified procedure, the force
required for compression is less than 7 N (the hardness and *“viscosity” of Korean

“tofu'3” were referred to in the test); they contain specified warning labels (“This
product may cause choking. Do not freeze before eating. Cut into small pieces for
children and elderly people suffering illness.”). The Administration made the
determination the risk of choking and other physical risks posed by food were related
to the physical properties of the foods and insufficient attention paid by consumers
while eating. It then instructed local governments to issue repeated consumer alerts
about the risk of eating raw octopus and sticky rice cake. (Reference 184)

In May 2007, in response to the report of an infant fatality in Korea, the
Administration first prohibited the sale by retailers of all frozen mini-cup jelly. It then
restricted retailers from selling mini-cup jelly to children not accompanied by their
parents or caretakers, or to the ill elderly people. The Administration temporarily
prohibited distribution of the products (made in Taiwan) that caused the fatal accident.
The Administration also recommended advised parents/caregivers to cut such jelly
products into pieces before giving them to children or the elderly. The Administration
cautioned the public to adhere to the following rules: do not give this type of jelly to
children at home or at kindergarten; cut the jelly into small pieces before giving it to
elderly people suffering illness; do not freeze the jelly before serving. (Reference 185)

In June 2007, the Administration inspected imported mini-cup jelly, including
the product (made in Taiwan) that was responsible for the above-mentioned case of
the death of an infant, and domestic products (27 products manufactured by 16
manufacturers). The product involved in the accident and products that required a
compression force exceeding 12 N (15.1-50.8 N)—the “compression strength” of the
product responsible for the accident—(which turned out to be 12 products
manufactured by 10 producers) were additionally recalled. The Administration
determined the following temporary standards. The products 4.5 cm and under in
diameter or maximum length must have a “compression strength” of 7 N or less, and
products more than 4.5 cm in diameter or maximum length must have a compression
strength of less than 12 N. (Reference 186)

In October 2007, the Administration revised its “Food Handling Regulations”

13 Traditional Korean food made of acorn, soba and beans. These ingredients are ground, mixed, beaten and the mixture is
solidified.
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and added the following specifications for mini-cup jelly: (Reference 187)

(i) Konjac and glucomannan shall not be used as raw ingredients for mini-cup jelly.

(ii) Mini-cup jelly shall be manufactured in the following size:

The minimum internal diameter of the surface in contact with the upper cover
shall be 5.5 cm and over, and the height and the minimum internal diameter of the
bottom shall be 3.5 cm and over.

(iii) The “compression strength” of mini-cup jelly shall be 5N or under.

There are several court cases related to accidental choking on mini-cup jelly.
Two case studies are described below.

(i) In April 2001, the parents of an infant who choked on a konjac mini-cup jelly and
suffered sequelae including hypoxic encephalopathy and limb paralysis put
forward a claim for damages against the distributor. In October 2003, the Seoul
District Court rejected the plaintiff's claim on the grounds that the jelly
concerned was imported before disclosure of the risk of mini-cup jelly and
underwent the inspection required by the law at the time of its distribution.
(Reference 188)

(ii) In October 2004, a 6-year-old child died from choking on a mini-cup jelly snack
(the import document stated that the product contained carrageenan) given by the
father of the child’s friend. In April 2005, the family of the victim put forward a
claim for damages against the central government and the importer. In August
2006, the Seoul Central District Court explained the circumstances at the time of
the accident as follows: If the mini-cup jelly concerned was a bite-size product
that contained an ingredient that gave the jelly some physical/physicochemical
property similar to that of konjac, the risk of choking from sucking or putting the
jelly into the mouth by pushing on the cup was always present. The Court found
that the central government, that allowed distribution of the jelly despite 2
choking accidents'® in 2004 when the accident concerned, occurred liable for
damages. The Court regarded deaths from choking on foods including raw
octopus, sticky rice cake, and “candy” as accidents resulting from carelessness
while eating. The Court, however, regarded mini-cup jelly as a product shaped so
as to allow consumers to suck it in in one gulp and pointed out that jelly
manufactured in this shape posed a risk. (Reference 189)

VIl. Evaluation of the Health Effects of Foods

1. Introduction

In the process of this evaluation, the Food Safety Commission collected limited data from
the party that requested the evaluation. The Commission also collected reference materials
based on a small number of case studies that had not undergone peer review and were not
supported by scientific evidence. In this way, the Commission has made efforts to collect
as much information as possible and has attempted to conduct a scientifical evaluatation
from a fair and neutral perspective. For the purpose of this evaluation, the Commission has
tried to identify the actual conditions of food-related choking accidents, and to clarify the
foods that frequently caused choking accidents, their physical properties and the factors on
the side of consumers.

2. Actual Circumstances of Choking Accidents
The basic outline of the circumstances of food-related choking accidents can be explained
as follows. Generally, some percentage of the population experiences aspiration or
difficulty in swallowing in their daily lives. Most people recover but a few experience
obstruction of the respiratory tract that cannot be cleared. These people are transported to
hospital by ambulance. (According to the report, about 12% of the elderly in need of care
at home have experienced choking over the past one year, while about 6% of mothers
reported choking accidents involving their children over the past one year.)
The number of deaths from food-related choking accidents has increased by a factor of

4 One involved a disabled 9-year-old child who ate a mini-cup jelly given by a nursery teacher at a care facility, and the
other involved a 6-year-old child who ate a frozen mini-cup jelly.
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approximately 1.2 over the past 10 years. Much of this increase can be attributed to deaths
among the elderly. This phenomenon reflects the recent trend of society becoming older and
having fewer children. Mortality from food-related choking accidents is stratified according
to age. Mortality among those aged 65 and over exceeded the overall average, and mortality
increased with further increase in age. The number of deaths from food-related choking
accidents was compared with the total number of deaths, broken down by age. The
percentage of infants aged 0 to 4 years who died from food-related choking accidents was
higher than the overall mortality of this age group. According to the data on the number of
deaths from food related choking by sex, the percentage of males was consistently higher
among the overall population, the elderly and infants. This tendency was also observed in the
data on the number of deaths from choking on konjac mini-cup jelly, the patients requiring
emergency medical care, and the people who experienced a foreign body in the
trachea/bronchus that did not result in a choking accident.

When the cases of death from “unexpected accident (excluding traffic accidents)” are
stratified according to the site of the accident and the age of the victim, the infants aged 0-4
years generally encountered such accidents at home (70-80%).

Sticky rice cake and steamed rice ranked high among causative foods. The elderly
accounted for more than 80% of the victims of choking accidents involving grains, including
sticky rice cake, steamed rice and bread. Among infants who required emergency treatment
after having choked on some food, the leading causative food was candy, and infants
accounted for more than 80% of the victims who choked on candy and were transported to
hospitals by ambulance. Some cases of a foreign body becoming lodged in the trachea or
bronchus did not result in choking injuries. Most of the victims of such cases were infants
and the foreign bodies were beans/nuts and seeds, including peanuts. Although their number
is limited, there were some cases involving peanuts in which emergency medical care was
required.

3. Foods that Frequently Cause Choking Accidents

Whether a food is frequently involved in a choking accident depends not only on the
number of cases of choking accidents but also on frequency of consumption. We selected
the main foods (food groups) involved in choking accidents, determined the amount of
consumption by food (food group) and mouthful of each food (each food group), and
calculated the frequency of choking accidents per mouthful of food. This enabled us to
make relative comparisons. According to the results, sticky rice cake was the leading cause
of choking followed by mini-cup jelly, candy, bread, meat, fish meat, fruit, and steamed
rice. When the data on choking on konjac mini-cup jelly cup were obtained separately, it
ranked third, after candy.

Table 38: Incidence of accidents of choking on a mouthful of food (food group)
(Case 1-1) (Repeated presentation)

Food (food group) Frequency of choking accident per mouthful of food (x10-°)

Sticky rice cake 6.8-7.6

Mini-cup jelly 2.8-5.9

Candy 1.0-2.7

Bread 0.11-0.25

Meat 0.074-0.15

Fish meat 0.055-0.11

Fruit 0.053-0.11

Steamed rice 0.046-0.093
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Table 39: Incidence of accidents of choking on a mouthful of food (food group)
(Case 1-2) (Repeated presentation)

Food (food group) Frequency of choking accident per mouthful of food (x10-°)

Sticky rice cake 6.8-7.6

Mini-cup jelly 2.3-4.7

Candy 1.0-2.7

Bread 0.11-0.25

Meat 0.074-0.15

Fish meat 0.055-0.11

Fruit 0.053-0.11

Steamed rice 0.046-0.093

Table 40: Incidence of accidents of choking on a mouthful of food (food group)

(Case 2-1) (Repeated presentation)

Food (food group) Frequency of choking accident per mouthful of food (x10-°)

Sticky rice cake 6.8-7.6

Candy 1.0-2.7

Konjac mini-cup jelly 0.16-0.33

Bread 0.11-0.25

Meat 0.074-0.15

Fish meat 0.055-0.11

Fruit 0.053-0.11

Steamed rice 0.046-0.093

Table 41: Incidence of accidents of choking on a mouthful of food (food group)

(Case 2-2) (Repeated presentation)

Food (food group) Frequency of choking accident per mouthful of food (x10-°)

Sticky rice cake 6.8-7.6

Candy 1.0-2.7

Konjac mini-cup jelly 0.14-0.28

Bread 0.11-0.25

Meat 0.074-0.15

Fish meat 0.055-0.11

Fruit 0.053-0.11

Steamed rice 0.046-0.093

The absolute number of accidents of choking on mini-cup jelly used for calculation

was smaller than that of choking on other foods. The above figures for incidence contain a
reasonable margin of error. We used the actual number of fatal accidents of choking on
konjac mini-cup jelly reported by the Japanese Cabinet Office’s Social Policy Bureau (22
cases over 13 years) as the number of choking accidents and attempted to make a
conservative estimation (22 + 13 ~ 1.7 cases/year). Despite such attempt, the incidence of
choking on konjac mini-cup jelly so calculated was second- highest after choking on candy.
The Food Safety Commission comprehensively considered the results of calculations in the 4
respective cases and speculated that the frequency of cases of choking on a mouthful of
mini-cup jelly including konjac jelly was as high as that of choking on candy. If no accidents
are reported after the introduction of countermeasures, including labeling that prohibits the
consumption of mini-cup jelly by the elderly and infants, it would indicate that the frequency
of choking on such jelly is lower than that of choking on candy.

Factors Involved in Choking Accidents
(1) Factors Other than Foods

We confirmed that factors other than foods were deeply involved in food-related
choking accidents. Most choking incidents occur when food becomes lodged in the
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following two areas: (i) the area from the oropharynx to the laryngeal vestibule, and
(ii) the area from the infraglottic space to the tracheal bifurcation. Human beings have
a wide area of cross-over between the respiratory tract and the alimentary passage.
Food taken in via the mouth passes through this high-risk site. This seems to be the
basic factor on the side of consumers.

We also confirmed that t he factors on the side of consumers can be reduced and
choking accidents can be prevented if the following “eating techniques for the
prevention of choking” are strongly promoted: (i) knowing physical properties of
foods and how to eat safely, (ii) taking small mouthfuls of food and positioning it in
the front part of mouth, (iii) chewing food repeatedly and mixing it with saliva, (iv)
concentrating on eating.

Human beings have a natural ability to recognize the texture of bolus in the
mouth and adjust it by chewing and mixing in saliva, and to judge whether or not the
food is ready to be swallowed. Individuals who are either going through the stage of
developing of this function or suffer an impairment of this function are likely to
experience aspiration or difficulty in swallowing, leading to accidental choking.

No cases of accidental death from choking on konjac mini-cup jelly have been
confirmed so far among healthy young and middle-aged people (between the ages of
15 and 64 years). Due to the small number of food-related choking accidents in this
age group, the Food Safety Commission speculates that age is one of the factors
involved in food-related choking accidents.

Among the elderly, the following factors are likely to be involved in choking
accidents: age-related physiological changes (reduced chewing force, extended
distance of laryngeal elevation, decreased sensitivity of swallowing reflex and
delayed induction of swallowing reflex), loss of teeth, background disease
(cerebrovascular disease), swallowing function disorder and self-feeding.

Among infants, the following factors are likely to be involved in choking
accidents: development of dentition and occlusion, rate development of eating
function, and behavior.

Of non-food-related factors, environmental factors such as the level of danger
awareness of carers, first-aid procedures, and assisted feeding may be involved in
choking accidents. Generally, bystanders present at the accidents occurred were
family members. If the bystanders attempted to remove the foreign bodies at the scene,
the chances of survival could definitely be increased. According to recent data on
cases involving children requiring emergency medical care, children have been
involved in accidents at the home but have received no first-aid treatment from
bystanders. Almost all foods, especially solid foods, pose a greater or smaller risk of
obstruction of the respiratory tract resulting in choking. Even if various factors are
reduced, the risk cannot be completely eliminated. This means it is important that
those involved in the care of elderly people and children be fully aware of the risk of
choking accidents. In addition, all people should be encouraged, if they witness a
choking accident, to perform the first-aid treatment mentioned in Section V, 1(3).
Taking such basic approaches will reduce all the factors involved in food-related
choking accidents.

(2) Food-related Factors
General food-related factors such as the texture (surface smoothness, elasticity,
hardness/difficulty in biting off), size and shape are likely to be involved in choking
accidents.

5. Factors Involved in Choking Accidents by Food (food group)
The foods (food groups) that frequently cause choking accidents were subjected to factor
analysis and the following results were obtained.

(1) Sticky Rice Cake
The Food Safety Commission speculated that with regard to choking accidents
involving sticky rice cake, in addition to the above factors on the side of consumers, a
number of food-specific factors specific contributed to their increased frequency,
particularly among the elderly.

90



Food Safety Commission of Japan
Risk assessment report — FS/45/2010

(i) Biting off a piece of sticky rice cake requires considerable chewing strength.

(ii) Sticky rice cake is soft and elastic immediately after it is placed in the mouth but
a decrease in temperature during chewing results in an increase in hardness
(difficulty in biting pieces off). Elderly people with decreased texture
recognition/adjustment function cannot sufficiently grind sticky rice cake and
mix it with saliva. This means the food is swallowed and delivered to the pharynx
before chewing is complete.

(iii) When elderly people have decreased texture recognition/adjustment function,
the food bolus increases stickiness and becomes stuck in the area from the
pharynx to the laryngeal vestibule. Such a food bolus will occasionally reaches
the trachea/bronchus and attach to the surface. This sticky food bolus is difficult
to remove and can obstruct the respiratory tract. This physical property of food
bolus is enhanced in the respiratory tract if the surface is not sufficiently wet. In
individuals with a weak cough reflex, an obstructed respiratory tract cannot be
cleared.

(2) Mini-cup Jelly (mannan containing jellies included)
Food Safety Commission speculated that, for accidents of choking on konjac mini-cup
jelly, in addition to the above factors on the side of consumers, some factors specific
to food concerned contributed to increased frequency.

(i) The packaging is designed so that the eater must tilt their head back and suck the
jelly into their mouth. The jelly is therefore swallowed before the larynx is
completely closed, obstructing the respiratory tract.

(if) Konjac mini-cup jelly is generally harder than ordinary jelly. (It is difficult to
bite off a piece of konjac jelly.) The jelly is even harder when cold. If a piece of
poorly chewed konjac jelly is swallowed and passed to the pharynx, it becomes
stuck in the area between the pharynx and the larynx, obstructing the respiratory
tract.

(iii) Poorly chewed jelly can obstruct the respiratory tract. Its size and shape match
the opening of the respiratory tract. If the area is too dry, it is not possible to
remove or break up an elastic foreign body adhering to it. Therefore, obstruction
of the respiratory tract cannot be cleared.

It is highly likely that mini-cup jelly that does not contain konjac is consumed in the
same manner as mini-cup jelly that does contain konjac. Accordingly, the Food Safety
Commission considers that the possibility of choking on mini-cup jelly that does not
contain konjac is almost the same if it is a similar size and shape and has similar
physical and physiochemical properties.

(3) Candy
Uniquely, candy is ingested by “sucking.” After being mixed with saliva, the surface
of the candy becomes smoother and more slippery and cannot be retained in the mouth.
Before it becomes small enough to be swallowed safely, it is accidentally sent to the
pharynx and becomes stuck somewhere around the larynx. This creates an obstruction
of the respiratory tract. Such accidental swallowing of candy is more likely to cause
choking accidents among infants.

(4) Bread
The Food Safety Commission speculated that choking involving bread occurred
because of the following: When too much bread is forced into the mouth, the food
bolus compresses and becomes hard. Bread becomes more adhesive after being mixed
with saliva and becomes stuck around the laryngeal vestibule, obstructing the
respiratory tract.

(5) Meat/Fish Meat
The Food Safety Commission speculated that choking involving meat/fish meat
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occurred because of the following: When meat/fish meat that is difficult to chew is
sent to the pharynx without being sufficiently chewed it becomes stuck around the
larynx and occasionally in the trachea/bronchus, obstructing the respiratory tract.

(6) Fruit
The Food Safety Commission speculated that with regard to choking accidents
involving fruit, in addition to the above factors on the side of consumers, the
following factors specific to fruit contributed.

(i) Human beings are vulnerable to aspiration because they cannot retain fruits with
smooth surfaces (grapes etc.) in the oral cavity.

(ii) People eat fruit that is too hard and difficult to chew (such as apples, which
require different levels of chewing force depending on thickness). In this case,
fruit is sent to the pharynx before being sufficiently chewed. The fruit then
becomes stuck around the larynx and occasionally in the trachea/bronchus,
obstructing the respiratory tract.

(7) Steamed Rice
The Food Safety Commission speculated that with regard to choking accidents
involving steamed rice, in addition to the above factors on the side of consumers, the
following factors specific to steamed rice contributed, particularly among the elderly.

(i) Steamed rice in the form of “rice ball” or “lightly-pressed pieces of sushi” is
harder and more adhesive than regular steamed rice.

(ii) People may put too much steamed rice in their mouths at one time. The rice can
become stuck in the area between the pharynx and the laryngeal vestibule and the
person chokes. When this occurs, even regular steamed rice becomes harder and
more adhesive.

(iii) The food bolus is becomes stuck around the area between the pharynx and the
laryngeal vestibule. It is occasionally sent to the trachea/bronchus. This food
bolus becomes more adhesive and does not collapse easily. If cough reflex is
weak, the obstruction of the respiratory tract cannot be cleared.

(8) Other Foods (food groups)

The foods (food groups) listed above are limited to those that frequently cause
choking accidents. It is possible that foods other than those listed above may cause
choking accidents. Cases in which beans, nuts, and seeds including peanuts have
become lodged in the trachea/bronchus without resulting in a choking accident are
frequent. These foods, especially peanuts, were also reported to be involved in cases
requiring emergency medical care and resulting in death both in Japan and overseas.
Peanuts can cause delayed obstruction of the respiratory tract and expiratory dyspnea.
The cases requiring emergency transportation and emergency medical care as well as
those in which autopsies were performed involved various foods, including rice
dumpling, potatoes including konjac, noodles including soba, and milk, with the latter
involved mainly in cases involving infants. In North America, obstruction of the area
from the oropharynx to the larynx by hotdogs was the most frequent cause of fatal
choking accidents among children.

6. Overseas Countermeasures

We collected and summarized overseas data on choking accidents, mainly concentrating on
those involving mini-cup jelly. Generally speaking, the regulatory authorities of foreign
countries other than EU member states have taken risk management countermeasures.
These included determination of restrictions regarding hardness and portion sizes.
However, it remains unknown as to whether these were determined on the basis of
scientific evidence supporting a direct causal relationship with choking accidents.

The EFSA Panel conducted a risk assessment that produced the following
conclusion: “The substances involve the risk of choking if they are added to products that
are as small as konjac mini-cup jelly snacks, are consumed in the same way as the jelly and
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give the products the physical or physicochemical properties of konjac mini-cup jelly.
(Those people with a high risk of choking are not limited to infants.)

7. Conclusion

Ethical considerations prevent the simulation and testing of food-related choking accidents
using human subjects. Neither can an experimental simulation using animals be conducted
due to technical barriers. We could not take an epidemiological survey approach because
the details of food-related choking accidents have not been thoroughly clarified and the
number of total incidents is limited. In addition, we found it difficult to statistically
elucidate the causal relationship with various factors. For these reasons, we attempted to
identify the actual circumstances and adopted a factor analysis approach on the basis of
various relevant factors including those related to food and not related to food (consumers).
Accordingly, we shall consider the international trends regarding the evaluation and
accumulation of domestic and overseas scientific knowledge and conduct further
assessments as necessary in the future.

The Food Safety Commission promoted the investigation and discussion. In this
process, the members pointed out the necessity for following investigation and research.
(i) Investigation and research into the factors involved in choking accidents, focusing on

the physical properties of food boluses

(ii) Investigation and research into the factors involved in choking accidents, focusing on
the comparison of the physical properties of various foods

(iii) Investigation and research concerning the number of deaths from accidental choking
by age group/food (food group)

(iv) Investigation and research for the purpose of developing a system that makes it
possible to clarify the actual circumstances of choking accidents, collection/analysis
of data on the physical properties and manner of consumption of causative foods and
children’s behavior, evaluation/conduct of a prevention program, and validation of
efficacy.
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Appendix 1: Glossary
This glossary was prepared to help the general public understand the meanings of technical/scientific
terms used in this evaluation document. Plain language is used to clearly explain such terms. The

authors note, however, that some of the terms included in this document may not conform to
accepted academic and/or scientific use.

e Neoplasm: Often called cancer.

e Prorate: To divide something into parts proportional to the original amount.

e  Mobile foreign body in the trachea: An expression synonymous with “dancing foreign body”
in the trachea. A foreign body that moves in an upward/downward motion in the trachea in
response to coughing and inspiration.

e Pharynx: Consisting of the epipharynx, oropharynx, and hypopharynx (Fig. 40)

Fig. 40: Longitudinal section of the pharynx (Reference 190)
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e Trapped air: The considerable amount of air that remains in the lungs after exhalation.

e Swallowing: Process in which food is transferred from the oral cavity to the pharynx, down the
esophagus and into the stomach.

e Difficulty swallowing: Trouble with swallowing due to illness, aging, or other causes.
e Contrast study of swallowing: An X-ray fluoroscopy using a contrast medium to determine
whether or not food has entered the trachea, or whether or not a person can swallow safely. The

examination is videotaped for subsequent confirmation and evaluation of swallowing function.

e Vomit reflex: Physical function that induces vomiting in response to the entrance of a foreign
body into the mouth.

e Odds ratio: Statistical scale used to compare two groups with respect to incidence.

e  Cough reflex: Physical function that induces coughing in response to entrance of foreign body
in the trachea.

e Pseudobulbar palsy (or false bulbar palsy): Bilateral impairment of the corticobulbar

pathway that results in articulation disorder or difficulty swallowing. Pharyngeal/laryngeal
dysfunction leading to articulation disorder or difficulty swallowing results from disorder of the
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medulla in the brainstem. The term bulbar refers to the medulla oblongata, which looks like a
bulb. Because impairment of the nerve fiber extending to the medulla from above causes similar
symptoms, this disturbance is called “false bulbar palsy.” This palsy is frequently accompanied
by emotional incontinence characterized by being easily moved to tears and the emotional
disorder of forced crying and laughing in response to slight stimulation.

Swallowing saliva alone: Swallowing saliva in circumstances where there is nothing present in
the mouth.

Carrageenan: According to the Japanese Standards of Food Additives (Ver. 8, 2007), “purified
carrageenan” is defined as “a substance primarily composed of i-carrageenan, k- carrageenan,
and A- carrageenan extracted from the entire alga of hypnea charoides, Eucheuma, Mazzaella
japonica, gigartina, or chondrus crispus.” It is used as a thickener or a stabilizer. It has several
alternative names. (Reference 191)

Impaction: A condition in which the tract is blocked by a solid or a semi-solid mass.

Penetration test: A sample is penetrated by a plunger and the ease with which it collapses is
measured.

Sensory evaluation: A psychometric method of conducting measurement according to the
human senses. Because physical/chemical methods cannot be used to measure materials that are
selected for their color, taste or fragrance in a way that is that is deeply associated with personal
preference, this method is often used as an evaluation tool.

Bronchus: One of the large air tubes leading from the tracheal bifurcation to the alveolus. The
bronchus located on the right side of the body is called the right bronchus, while that on the left
is called the left bronchus.

Bronchial space: The space inside the bronchi where they split from the trachea.

Xanthane gum: According to the Japanese Standards of Food Additives (Ver. 8, 2007),
“xanthane gum” is defined as “a substance containing polysaccharide extracted from the culture
fluid of Xanthomonas campestris.” It is used as a thickener or a stabilizer. It is has several
alternative names, including xanthane polysaccharide. (Reference 191)

Foreign body in the respiratory tract: A foreign body that is retained in the respiratory tract.

Obstruction of the respiratory tract: An obstruction in a part of the respiratory tract (pharynx,
trachea, bronchus).

Base of the palm: The part of the palm close to the wrist joint.

Collapse of occlusal support in the molar region: A condition in which the occlusion of the
upper and lower molars (back teeth) does not fully support the jaws.

95% confidence interval: An interval with a 95% probability of including an unknown
parameter, or an interval within which there is a 95% probability that the values of the whole
population exist

Bulbar palsy: See “pseudobulbar palsy.”

Thrusting of the breastbone: An emergency technique in which sharp pressure is applied with
hands to the area around the heart.

Aggregability: One of the measures of food texture. The intensity of the force working between

the molecules of food or the force against mastication. Frail food is broken easily because of
low aggregability. So broken, the food can be scattered.
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Guar gum: In the section on “guar gum” in the Japanese Standards of Food Additives (Ver. 8,
2007), it is defined as “a polysaccharide-based substance obtained from guar seeds.” An
additive used as a thickener/stabilizer, it is also called guar flour. (Reference 191)

Glucomannan: A polysaccharide consisting of glucose and mannose present in corms including
konjac corm. Konjac glucomannan becomes very sticky when dissolved in water. Konjac paste
is produced by adding alkali to the mixture for solidification. In order to make konjac mini-cup
jelly with a sour fruity flavor, other gelation agents are used along with konjac.

Spasticity: A symptom that accompanies palsy. Spasticity appears in various forms ranging
from mild muscle stiffness to serious uncontrollable leg movement. Spasticity is characterized
by increased muscle tone, sudden muscle contraction, increased (enhanced) deep tendon reflex,
muscle spasm, unconscious crossing of legs, and fixation of joints.

Gelation agent: A substance that deprives sol (the even dispersion of particles (solids) of one
substance within another to increase their fluidity) of fluidity and promotes the formation of
jelly-like substance. Gelatin, agar, etc.

Uvula: See Fig. 41.

Fig. 41: Oral cavity/pharynx (Reference 190)
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Fig. 1: Oral cavity/pharynx
Occlusion: The way in which the upper and lower teeth line up together.

Larynx: An organ located in the center of the neck between the pharynx and the trachea, or
below the tongue bone and above the trachea. It includes the area from the epiglottis, laryngeal
vestibule, and vocal cord to the infraglottic space. The larynx can be felt by palpating the neck.
It moves in an upward/forward motion when swallowing occurs. It prevents swallowed food
from entering the trachea or lungs (aspiration) and produces vocal sounds. During swallowing,
the epiglottis falls, closing the glottis so that food cannot enter the trachea.

Epiglottis: See Fig. 42.
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Fig. 42: Images of indirect laryngoscopy (Reference 190 [partial modification])
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Epiglottic vallecula: A depression between the back of the tongue and the epiglottis. During
swallowing, food rests here temporarily. See Fig. 42.

Laryngeal impaction: An event in which a foreign body, moving upward or downward during
coughing or inspiration, gets stuck in the larynx.

Laryngoscope: A medical device used to check if there is a foreign body stuck in the laryngeal
portion of the respiratory tract, including the vocal cords. It has a light at its tip to clearly
illuminate the back of the throat. A laryngoscope is also used to insert forceps in the trachea.
Distance of laryngeal elevation: During swallowing food, the muscle around the tongue bone
contracts, the larynx rises, and the entrance of the esophagus opens. The distance of laryngeal
elevation is defined as the height to which the larynx rises.

Laryngeal vestibule: See Fig. 43.

Fig. 43: Laryngeal cavity (Reference 190)
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Fig. 7: Laryngeal cavity
[Frontal cross section (from the back)]

Development of the larynx: A bronchoscope is inserted into the respiratory tract and is lifted in
an upward/forward direction against the trunk. This lifts the tongue root and epiglottis so that
the glottis can be directly observed.

Laryngeal closure: Before the food is sent to the pharynx, the larynx rises forward/upward, the
epiglottis is turned over, and the laryngeal vestibule closes.
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Aspiration pneumonia: Characteristically recurring pneumonia that develops due to entrance
of bacteria into the lungs after aspiration. Incidence is high among the elderly.

Expiratory dyspnea: Condition characterized by the subjective symptom of breathlessness
during the phase of expiration.

Expiratory phase: Period from the beginning of expiration to the time immediately before
inspiration.

Training for breathing/bringing up sputum: Patients with chronic dyspnea are instructed to
practice abdominal respiration. They are also instructed to hold their breath for one or two
seconds after a period of deep breathing and then exhale forcefully to eliminate sputum in the
respiratory tract.

National Nutrition Survey: As prescribed by the Health Promotion Law, the Ministry of
Health, Labour and Welfare conducts this survey to obtain raw data from which it can ascertain
the physical condition, nutritional intake and lifestyle of the Japanese people and promote
public health in a comprehensive manner. It is currently called the “National Health and
Nutrition Survey.”

Total loss of teeth: Loss of all the teeth in the oral cavity.

Finger sweep method: A piece of gauze is wound around a finger. The victim’s face is placed
on the side and the finger is inserted into the mouth to remove a foreign body.

Inventory survey: A complete enumeration. All subjects are subjected to a statistical survey.
Automated external defibrillator (AED): A portable electronic device that automatically
analyzes ventricular fibrillation and tells the operator when to apply an electronic shock
(defibrillation) to the victim in the effort to recover cardiac function.

Dependent variable: Where the relationship between “y” and “x” can be expressed by y = f(x)
+a, “x” is defined as an independent variable (or explanatory variable), while “y” is defined as
a dependent variable (response variable).

J/m3: “J” (joule) is a unit of work/energy. One cubic meter (1 m®) of mass requires 1 J of
energy.

Food bolus: A bolus of food that can be swallowed.

Neurological sequela: Functional disorders that still remain in the brain, nerves and muscles
after acute symptoms of illness and injury have healed.

Vital Statistics: The Ministry of Health, Labour and Welfare collects data on the “vital events”
including birth, death, marriage, divorce and stillbirth and publishes them in the form of Vital
Statistics.

Infraglottic space: See Fig. 43 (p.97).

Tongue root: See Fig. 42 (p.96).

Consumption of food/swallowing: A series of processes that make up eating, from chewing to
swallowing. The stage consists of the following five phases: “preceding phase,” “preparatory

phase,” “oral phase,” “pharyngeal phase,” and “esophageal phase.”

Explanatory variable: It is also called independent variable. See “dependent variable.”
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Perforation: The making or formation of a hole. Also, the hole itself.

Decubitus position: Lying down on one side of the body. The right lateral decubitus position
refers to lying down on the right side of the body, while the left lateral decubitus position is
lying down on the left side.

Chewing: Grinding food into small pieces.

Postresuscitation encephalopathy: A condition wherein a cerebral disorder remains if the
recovery of cardiopulmonary function is delayed during resuscitation.

First molar: The tooth in a position distal to the second premolar. The sixth tooth from the
mediodens (fourth tooth from the deciduous mediodens). The upper first molars are indicated in
red in Fig. 44.

Fig. 44: Dentins (Left: permanent teeth; Right: deciduous teeth)

Body trunk: The part of the body from below the neck down to the abdomen, consisting of
abdominal muscles, back muscles, pectoral muscles, and thigh muscles.

Dilatancy: Abnormal viscosity called Reynolds’ dilatancy phenomenon, the phenomenon by
which the sudden application of force to a mixture of liquid and uniform particles may result in
the hardening of the system. This phenomenon can be observed in the interaction between
seawater and sandy beaches and between water and starch.

Multiorgan failure: When important organs stop working properly at the same time or within a
short period of time.

Outcome: Progress or result of treatment of disease or injury and prospects. Outcomes can be
categorized as recovery, death, or termination of treatment.

Independent variable: Also called explanatory variable. See “dependent variable.”

Ability of daily living (ADL): Minimum ability needed by humans in order to carry out basic
daily activities such as eating, excreting and sleeping.

N/m?: Stress (pressure) generated after application of 1 Newton (1 N) of force per square meter
(1 m? area. When foods of different sizes are compared with respect to hardness,
stress—expressed by the value per area subjected to the force—is used for comparison, rather
than force. 10* N/m? is equal to 1 N/cm?. Because 1N is equal to 0.102 kgf (kilogram-weight), a
substance with hardness of 4x10* N/m? (=4 N/cm?) can apply about 400 gf force per one square
centimeter (1 ¢cm?). The data on hardness include those expressed by the unit of “N” alone.
When force is generated between the measurement tools including push sticks or human teeth
and the samples (food etc.), the area subjected to the force often cannot be calculated. In this
case, the contact area between the instrument or tooth and the sample ranges from about one
square centimeter to several square centimeters. We can speculate that the data expressed with
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the unit of “N” alone generally indicate hardness of the order similar to stress (pressure)
expressed by x10* N/m? (= N/cm?).

Consistency: One of the measures of food texture. Consistency indicates the flow
characteristics of food and used to express stickiness and high viscosity (not defined as Newton
viscosity). It corresponds to the force needed to make thick food such as cream flow.

Hazard: A hazardous factor. When the term is used in the context of food safety, it means a
substance contained in food or food in a condition that may adversely affect human health.
Hazardous factors include biological factors (toxic microorganisms), chemical factors
(contaminants, residual pesticides), and physical factors (radiation, temperature of the
environment where food is placed).

Interarytenoid: The area between the arytenoid cartilages in the larynx. See “interarytenoid
notch” [Fig. 42 (p.96)].

Adhesiveness: One of the measures of food texture. It describes the intensity of contact
between the oral organs and the surface of food.

Dancing foreign body: See “mobile foreign body in the trachea.”

Autopsy: A procedure in which a body is dissected to detect the cause of death and conduct
various examinations.

Holzknecht sign: A shadow on the mediastinum (the section encircled by the lungs, thoracic
vertebrae and breast bone) that can be seen in plain chest film on the affected side during
inspiration and on the normal side during expiration.

Magill forceps: A tool used for extracting foreign material from the throat.

Significance: Observations that are unlikely to occur by chance and that therefore indicate a
systematic cause.

Pyriform sinus: See Fig. 43 (p.97).

Cricoid cartilage: See Fig. 43 (p.97).

Locust bean gum: Also known as carob bean gum. In the section on “carob bean gum,” in the
Japanese Standards of Food Additives (Ver. 8, 2007), locust bean gum is explained as follows:
“The endosperm obtained from the seeds of locust beans is ground or dissolved and the
precipitate is collected as locust bean gum.” This additive is used as an agent to increase

thickness and stability. (Reference 191)

Logistic regression analysis: A type of regression analysis frequently used where the
dependent variable is a binary (there are only two possible values).
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Appendix 2: “List of Fatal Choking Accidents involving Konjac Jelly”
(June 10, 2009, Social Policy Bureau, Cabinet Office, Government of Japan)

Date of Victim Cause of choking accident Circumstances at the time of choking accident Remarks
choking Sex Age Name of  [Temperature| Summary of the circumstances at |Actions of the | How the food | Who gave
accident product of food the time of accident victim was put in the| the food
Name of immediately [(Note) The summary is based on the| (e.g. The mouth concerned
manufacturer before information provided by the victim put |[(e.g. The food *)
eating(*) reporter. food in was sucked,
his/her mouth | swallowed in
while playing | one gulp or
or lying on | divided into
the floor) (*) | pieces with a
spoon) (*)

5N

July 19,1995 |Male 1 year and [Unknown Frozen + My son aged 1 year and 6 He suddenly [He ate a Unknown

6 months months ate a serving of frozen |coughed whole jelly in
konjac jelly. He died from intensely. He |one mouthful.
choking on the jelly. He took it |choked on the
out of the package and put it in [jelly.
his mouth. Then, he took it out
of his mouth. He repeated this
behavior. Eventually, he put the
whole jelly in his mouth. He
coughed and looked sick. Some
family members took him to a
nearby hospital. After
emergency treatment, he was
transported by ambulance to a
general hospital. He was
hospitalized for about 40 days
but died.

+ The jelly was about 3.5 cm in
height and 3 cm in diameter.

N

August 7, 1995 [Male 6 years Unknown Unknown + A child ate a konjac jelly and ~ [Unknown Unknown Unknown
choked on it.

+ He was taken to a nearby
hospital. After emergency
treatment, he was transported by
ambulance to an emergency
medical center.

+ He remained unconscious and
died 5 days later.

w

December 23, |[Female |82 years Unknown Unknown + My mother, who was admitted to |While staying [Unknown Unknown
1995 a welfare facility for the elderly, |at the welfare
ate a konjac jelly and choked on |facility for
it. When she was found, she was |the elderly

in a state of apparent death.

- She was admitted to the affiliate
hospital for intensive care. She
died 6 days later.

+ Konjac jelly was not given to
residents at the facility.
Therefore, my mother probably
received the jelly from someone
else.

4|March 1996 Male 87 years Unknown Unknown - | attended the funeral of my Unknown Unknown Unknown
friend’s father. | heard that he
died from choking on a konjac
jelly. I report this case as | have
read a news article about such an
accident. My friend’s father
suffered age-related
forgetfulness and was physically
weak.

5|March 17, 1996 |Male 68 years Unknown Unknown + My husband ate a konjac jelly Unknown Unknown Unknown
and died from choking on it. The
manufacturer of the jelly was
unknown because it was a
present.

* The authors considered the contents of the “summary of the condition at the time of accident” and predicted the contents
of the following sections: “temperature of food immediately before eating” in the section of the “cause of choking
accident,” and the “condition of the victim of choking accident,” “how the food concerned was put in the mouth,” and
“who gave the food concerned” in the section of the “condition at the time of choking accident.” Therefore, a factual
investigation was not conducted.
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Date of Victim Cause of choking accident Circumstances at the time of choking accident Remarks
choking Sex Age Name of Temperature| Summary of the circumstances at |Actions of the | How the food | Who gave
accident product of food the time of accident victim was put in the| the food
Name of immediately |(Note) The summary is based on the| (e.g. The mouth concerned
manufacturer before information provided by the victim put |[(e.g. The food *)
eating(*) reporter. food in was sucked,
his/her mouth | swallowed in
while playing | one gulp or
or lying on | divided into
the floor) (*) | pieces with a
spoon) (*)

6|March 29, 1996 [Male 1 year and [Unknown Unknown + My son choked on a konjac jelly |Unknown He put a Unknown
10 months and was transported by whole jelly in
ambulance to a hospital. He died his mouth.

of cardiopulmonary arrest. He Then, he put
often ate such jellies as snacks. it back in the
He used to put a whole jelly in package. He
the mouth. Then, he put it back bit off pieces.
in the package. He bit off pieces. He probably
Then, he ate the small pieces of ate the small
jelly. He probably ate a jelly in pieces of

the same manner on the day of jelly.
accident. His mother was not
watching over him but another
family member was. His mother
turned him upside down and
slapped him on the back. He
closed his mouth firmly and
didn’t spit it out. He was taken
to a nearby private clinic and
transferred to a general hospital.
He died before he arrived at the
hospital.

-

June 10, 1996 |Male 2 years and [Unknown The jelly - His parent took out the cold jelly|Unknown His parent cut [Parent

1 month was cold in from the refrigerator and cut it the jelly in

the in half. The parent gave half of half and gave

refrigerator. the jelly to the boy. The boy half to him.
choked on it. The parent turned
him upside down and slapped
him on the back. The jelly could
not be removed. The parent put a
finger in the child’s mouth to
remove it. The child ground his
teeth and bit the parent’s finger.
This attempt was also
unsuccessful. The child suffered
cardiopulmonary arrest and was
transported by ambulance to a
hospital. He died after a 7-day
hospitalization.

+ The label on the external
package included the
precautions to be followed at the
time of giving a jelly to an
infant. His parent started to give
the jelly to him about 6 months
ago.

8|June 29, 1996 |Male 6 years 45+5 Fruit The jelly - A 6-year-old boy was staying at |Unknown He sucked the [Cousin

Konjac (Ace |was cold in a relative’s house. A 4-year-old jelly.

Bakery Co., |the cousin brought some konjac jelly

Ltd.) refrigerator. | snacks from the refrigerator and
gave one of them to him. He
sucked the jelly directly from
the cup and choked on it. He was
suffocated and tried to ask
someone in the family to help.

+ There were no adults when the
accident occurred. When he was
found, he could not speak and
suffered badly. He was
immediately slapped on the back
and given other first-aid
treatment. An ambulance was
soon called.

+ He received emergency
treatment in the ambulance. He
suffered cardiac arrest when he
was transported to the hospital.
He was unable to breathe on his
own from the ninth day in the
hospital. (Afterward, he died on
July 17.)

* The authors considered the contents of the “summary of the condition at the time of accident” and predicted the contents
of the following sections: “temperature of food immediately before eating” in the section of the “cause of choking
accident,” and the “condition of the victim of choking accident,” “how the food concerned was put in the mouth,” and
“who gave the food concerned” in the section of the “condition at the time of choking accident.” Therefore, a factual
investigation was not conducted.
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Date of Victim Cause of choking accident Circumstances at the time of choking accident Remarks
choking Sex Age Name of Temperature| Summary of the circumstances at |Actions of the | How the food | Who gave
accident product of food the time of accident victim was put in the| the food
Name of immediately |(Note) The summary is based on the| (e.g. The mouth concerned
manufacturer before information provided by the victim put |(e.g. The food (*)
eating(*) reporter. food in was sucked,
his/her mouth | swallowed in
while playing | one gulp or
or lying on divided into
the floor) (*) | pieces with a
spoon) (*)

©

April 1999 Female [41 years Unknown Unknown - Two months ago, my sister, who [The victim Unknown One of the
was admitted to a hospital, died |was admitted patients in
from choking on a konjac jelly. I|to a the same
don’t intend to ask for psychiatric room.
compensation but | wanted to let [hospital.
the public know that konjac jelly
is a dangerous product. She was
admitted to a psychiatric
hospital and occasionally
swallowed food without chewing
it. She received the jelly from
one of the patients in the same
room and the manufacturer’s
name was unknown. The medical
staff who conducted emergency
treatment for her told me that the
jelly was so soft that it couldn’t
be removed by suctioning.

10|December 4, Male 2 years Name of The jelly - In the kitchen, the mother peeled [Unknown Unknown Mother
1999 product was cold in off the top of a konjac jelly and
unknown the gave it to her son. She went out
(Mannanlife [refrigerator. of the kitchen to get another
Co., Ltd.) jelly in a refrigerator in a
different room. She came back to
the kitchen in a few minutes and
found her son lying on his back
on the table. He was
unconscious.

11(July 2002 Female (80 years Unknown Unknown + The victim’s son cut a konjac Unknown Cutting the Son
jelly into pieces with a spoon jelly into
and gave the pieces to his pieces with a
mother. She choked on the jelly spoon.

and was transported by
ambulance to a hospital. She was
hospitalized because of hypoxia.
She died 3 months later.

12|August 3, 2005 |Female (87 years Name of Unknown - She choked on a konjac jelly and |Unknown Unknown Unknown
product died 5 days later. Someone
unknown bought a package of the jelly

(Mannanlife snacks at a convenience store.
Co., Ltd.)

13|May 25, 2006 |Male 4 years Unknown Unknown + The boy and his older brother ~ [The boy Unknown Unknown
fought over konjac jelly snacks [fought for the
in one room while their mother |ielly with his
was preparing dinner in the older brother
kitchen. It appears that the boy |and putitin
put a jelly in his mouth quickly |the mouth

so that his older brother couldn’t|quickly.

get it. The older brother told his
mother that his brother choked
on the jelly. His mother called
ambulance but her son was dead.

14|June 22, 2006 |Male 79 years Unknown Unknown - After implantation of a The man lost |Cut the jelly [Unknown
pacemaker, my husband was appetite into 4 pieces
treated at home. I noticed that he |during and gave him
lost his appetite, and gave him a [treatment at |a piece twice.
konjac jelly that | had at home. I|home after
used a spoon to cut it into 4 surgery.
pieces and gave him the pieces.
Immediately after | gave him the
second piece, he choked on it
and began to suffer. | slapped
him on the back and he spat out
one piece. He could not spit out
the piece. He was transported by
ambulance to a hospital but he
died.

15|March 23, 2007 |Male 7 years Chigiritate  [Unknown - At the after-school care The boy was |Unknown Unknown
Kajukuen program, he was given a konjac |given the
Konjac Jelly jelly as a snack. He choked on it.|jelly during
(Ace Bakery He was transported by an

Co., Ltd.) ambulance to hospital but he after-school
died. care program.

* The authors considered the contents of the “summary of the condition at the time of accident” and predicted the contents
of the following sections: “temperature of food immediately before eating” in the section of the “cause of choking
accident,” and the “condition of the victim of choking accident,” “how the food concerned was put in the mouth,” and
“who gave the food concerned” in the section of the “condition at the time of choking accident.” Therefore, a factual
investigation was not conducted.
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Date of Victim Cause of choking accident Circumstances at the time of choking accident Remarks
choking Sex Age Name of Temperature| Summary of the circumstances at |Actions of the | How the food | Who gave
accident product of food the time of accident victim was put in the| the food
Name of immediately |(Note) The summary is based on the| (e.g. The mouth concerned
manufacturer before information provided by the victim put |(e.g. The food (*)
eating(*) reporter. food in was sucked,

his/her mouth | swallowed in
while playing | one gulp or

or lying on divided into
the floor) (*) | pieces with a

spoon) (*)
16|April 29, 2007 (Male 7 years Shukaku-no |Unknown + The boy was staying at his Unknown Unknown Mother
Okage Konjac grandparents’ house. His mother
Jelly gave him a konjac jelly. He ate it
(Shimonita when he was by himself and
Bussan) choked on it. He was found when
he tried to go to the bathroom.
He was transported by
ambulance to a hospital but he
died on May 5.
17|July 29, 2008 |Male 1 year and |Konjac The jelly + The boy and his older brother The boy held |Unknown Grand-
9 months  |Batake was frozen were staying at their a jelly taken mother
(Mannanlife [in the grandparents’ house. After out of the cup
Co., Ltd.) freezer. It lunch, their grandmother took  |in his hand.
was taken the jelly out of the cups and gave
out of the them to the boys. She saw that
freezer the boys held the jelly in their
before hands.
eating. + When she looked at the boy

again, she saw he was suffering.
He groaned painfully and fell
down. He looked sick.

+ He was transported by
ambulance to a hospital but he
died on September 20.

* The authors considered the contents of the “summary of the condition at the time of accident” and predicted the contents
of the following sections: “temperature of food immediately before eating” in the section of the “cause of choking
accident,” and the “condition of the victim of choking accident,” “how the food concerned was put in the mouth,” and
“who gave the food concerned” in the section of the “condition at the time of choking accident.” Therefore, a factual
investigation was not conducted.
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Appendix 3:“List of Choking Accidents involving Konjac Jelly”
Non-fatal accidents (June 10, 2009, Social Policy Bureau,
Cabinet Office, Government of Japan)

Date of Victim (*1) Cause of choking Circumstances at the time of choking accident Remarks
development of accident
choking Sex Age Name of |Temperature| Summary of the circumstances at | Condition of | How the food | Who gave
accident/date product of food the time of accident the victim of |was put in the| the food
of reporting Name of |immediately [(Note) The summary is based on the choking mouth concerned
manufactur before information provided by the accident (e.g. The food (*2)
er eating (*2) reporter. (e.g. The was sucked,
victim ate | swallowed in
while playing | one gulp or
or lying on | divided into
the floor) pieces with a

(*2) spoon) (*2)

[N

June 4, 1994 Unknown |(2 years) Unknown |Unknown + A 2-year-old infant choked on Unknown Unknown Unknown
(date of konjac jelly. I turned the infant
reporting) upside down and the jelly was
eventually removed.

The manufacturer should assure
safety by improving the size of
jelly.

2[November 1994 |Male 9 years Unknown  (Unknown + 1 read a newspaper article about [Unknown The boy Unknown
a choking accident involving pushed the
konjac jelly. bottom of cup

« Last year, my son (in his second and popped it
year of elementary school at the into his
time) ate a konjac jelly for a mouth.
snack. He pushed the bottom of
cup and popped the jelly into his
mouth. He suddenly choked on
it. | turned him upside down and
slapped him on the back. Then,
he spat it out.

« | had a frightening experience
although the accident was not
fatal. | request the manufacturer
to improve the product.

w

March 1995 (Male) Unknown |Unknown |Unknown + My father-in-law choked on a The man was [Unknown Unknown
konjac jelly. He was almost sitting in a
suffocated. wheelchair.

+ My father-in-law was confined
to bed. I placed him in a
wheelchair to take him out for a
walk. During walk, | gave him a
konjac jelly. When I put it in his
mouth, he choked on it and
groaned painfully. He turned
pale.

+ A nurse who happened to be
passing by put her finger in his
mouth to remove the jelly. The
jelly was successfully removed
and he could breathe again.

+ He generally took only liquid
food and jelly.

IS

May 1995 Unknown |1 year Unknown |Slightly - | read a newspaper article Unknown The jelly was |Mother
cold reporting that an infant died divided into
from choking on konjac jelly. pieces in
My child aged 1 year and 8 advance.

months also choked on the jelly.

+ | put one-third of a piece of cold
konjac jelly in my child’s
mouth. My child choked on it. |
turned my child upside down and
patted. My child spat it out.

+ The accident occurred probably
due to increased hardness of the
jelly, which was kept in the
refrigerator. | report this
accident to provide information.
I don’t know the name of the
manufacturer.

(*1) The sex and age in the parentheses were derived from the information provided by the reporter.

(*2) The authors considered the contents of the “summary of the condition at the time of accident” and predicted the
contents of the following sections: “temperature of food immediately before eating” in the section of the “cause of
choking accident,” and the “condition of the victim of choking accident,” “how the food concerned was put in the
mouth,” and “who gave the food concerned” in the section of the “condition at the time of choking accident.”
Therefore, the factual investigation was not conducted.
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Date of Victim (*1) Cause of choking Circumstances at the time of choking accident Remarks
development of accident
choking Sex Age Name of |Temperature| Summary of the circumstances at | Condition of | How the food [ Who gave
accident/date product of food the time of accident the victim of |was put in the| the food
of reporting Name of |immediately [(Note) The summary is based on the choking mouth concerned
manufactur before information provided by the accident (e.g. The food (*2)
er eating (*2) reporter. (e.g. The was sucked,

victim ate | swallowed in
while playing | one gulp or
or lying on | divided into
the floor) pieces with a

2) spoon) (*2)

ul

May 29, 1995 |Male 0 year Unknown |Unknown - | divided a konjac jelly into Unknown The jelly was |Mother
pieces and gave them to my son divided into
(10 months old) with a spoon. pieces with a
He suddenly turned pale and lost spoon in
consciousness. He stopped advance.
breathing.

| called an ambulance. The
paramedic instructed me over
the phone me to try first-aid
treatment. | turned him upside
down and made him spit out the
jelly. He started to breathe but
his nose was bleeding. He was
transported by ambulance to a
hospital. He suffered aspiration
pneumonia but recovered.

=

August 1995 Female 2 years Unknown |Unknown -+ | read a newspaper article Unknown Unknown Unknown
reporting that an infant choked
on konjac jelly. My child (girl
aged 2 years and 2 months) also
choked on konjac jelly. I turned
her upside down and patted her
on the back. She could not spit it
out. My wife put her finger in
the girl’s mouth to remove the
jelly. My daughter badly
suffered for about one minute.

+ | would ask the manufacturers to
improve their products.

-

August 1995 Unknown |2 years Unknown |Unknown - My wife worked in a Unknown Unknown Unknown
kindergarten. A program for the
children to be enrolled was held
there. An infant (2 years and 8
months) ate konjac jelly and
choked on it. The infant suffered
but could spit it out safely. |
provide this information because
| think it is relevant.

=)

August1995 Male 1 year Unknown |Unknown + My son (1 year and 10 months) [Unknown Unknown Unknown
choked on konjac jelly. He
suffocated for about 2 minutes.
He was hospitalized for 3 days.

« In August, I returned to my
hometown during the Bon
holiday period. My son ate a
konjac jelly at my parents’
house. He choked on it. | quickly
removed it from his mouth but |
was afraid that a piece might
enter his lung. I took him to the
hospital. He appeared to be all
right but he was hospitalized for
follow-up observation for about
3 days. He has suffered no
further ill effects so far.

(*1) The sex and age in the parentheses were derived from the information provided by the reporter.

(*2)  The authors considered the contents of the “summary of the condition at the time of accident” and predicted the
contents of the following sections: “temperature of food immediately before eating” in the section of the “cause of
choking accident,” and the “condition of the victim of choking accident,” “how the food concerned was put in the
mouth,” and “who gave the food concerned” in the section of the “condition at the time of choking accident.”
Therefore, the factual investigation was not conducted.
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Date of Victim (*1) Cause of choking Circumstances at the time of choking accident Remarks
development of accident
choking Sex Age Name of |Temperature| Summary of the circumstances at | Condition of | How the food | Who gave
accident/date product of food the time of accident the victim of |was put in the| the food
of reporting Name of [immediately|(Note) The summary is based on the choking mouth concerned
manufactur before information provided by the accident (e.g. The food (*2)
er eating (*2) reporter. (e.g. The was sucked,

victim ate | swallowed in
while playing | one gulp or
or lying on | divided into
the floor) pieces with a

(*2) spoon) (*2)

9|September 12, |Male 9 years Unknown |Unknown - My son aged 9 was admitted to a |During The jelly was |Unknown
1995 nursing facility because of hospitalizatio |halved in
severe motor and intellectual n advance.

disabilities. During
hospitalization, | took a cold
konjac jelly out of the
refrigerator and put it in his
mouth. He nearly choked on it.

| took bite-size konjac jelly
snacks from a package. | cut one
in half and gave a piece to my
child as a snack. Five or ten
minutes later, he turned pale and
suffocated.

+ | called for a doctor. My son
recovered because of the
emergency treatment provided
by the doctor.
| read a newspaper article about
a similar accident and this
information because | think it is

relevant.
10 [September (Male) 0 year Unknown |Unknown - A 9-month-old boy sucked a Unknown Unknown Grand-
21,1995 konjac jelly and suffered mother

difficulty in breathing.

+ While staying at his
grandparents’ house (in a
different prefecture), his
grandmother put it in his mouth.
He sucked it. The jelly could not
be removed. He suffered
cyanosis. He was turned upside
down. A finger was inserted to
remove the jelly. He could
breathe a little.

+ He was transported by
ambulance to a hospital. He
came down with a fever the
following day and was
hospitalized for 5 days. H
stopped breathing temporarily
but didn’t suffer pneumonia.
Electroencephalography
revealed no abnormality. The
treatment fee was around
20,000-30,000 yen.

11|October 17, Male 1 year Unknown |Unknown + My son (aged 1 year and 4 Unknown The child put |Mother
1995 (date of months) nearly choked on konjac a whole piece
reporting) jelly. Fortunately, he could spit jelly in his
it out by himself but I provide mouth.
this information because | think
itis relevant.

+ The jelly was given as a sample
in a market. Generally, one of
his parents would cut jelly into
pieces with a spoon. On the day
of accident, my son wanted to
eat a whole piece and he was
permitted to eat it in one gulp.
The jelly entered his mouth
okay, but he started to groan. |
slapped him on the back and he
spat out nearly the whole jelly.
He cried and was in pain.

+ | read a newspaper article about
fatal choking accidents. | was
surprised to know that similar
accidents occurred.

(*1)  The sex and age in the parentheses were derived from the information provided by the reporter.

(*2) The authors considered the contents of the “summary of the condition at the time of accident” and predicted the
contents of the following sections: “temperature of food immediately before eating” in the section of the “cause of
choking accident,” and the “condition of the victim of choking accident,” “how the food concerned was put in the
mouth,” and “who gave the food concerned” in the section of the “condition at the time of choking accident.”
Therefore, the factual investigation was not conducted.
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Date of Victim (*1) Cause of choking Circumstances at the time of choking accident Remarks
development of accident
choking Sex Age Name of |Temperature| Summary of the circumstances at | Condition of | How the food | Who gave
accident/date product of food the time of accident the victim of |was put in the| the food
of reporting Name of [immediately|(Note) The summary is based on the choking mouth concerned
manufactur before information provided by the accident (e.g. The food (*2)
er eating (*2) reporter. (e.g. The was sucked,

victim ate | swallowed in
while playing | one gulp or
or lying on | divided into
the floor) pieces with a

(*2) spoon) (*2)

12|October 1995 [Unknown |3 years Unknown |Unknown - My wife worked in a Unknown Unknown Unknown
kindergarten. A program for the
children to be enrolled was held
there. An infant (aged 3 years
and 4 months) ate konjac jelly
directly from the cup. The
infant choked on it and blinked
frequently. The infant could spit

it out safely.
13|October 13, Female 50 years Unknown [Unknown -+ At an exhibition, my friend gave |Unknown The reporter |Self
1995 me some konjac jelly snacks. | swallowed in
ate them at night one week later. one gulp.

| choked on it and suffered
badly. Konjac jelly is a
dangerous food even for an
adult. That’s why I’'m providing
this information.

+ My friend shared a package of
konjac jelly snacks (20 cups)
with her four friends. I received
three cups and brought them
home. One week later, | noticed
the expiration date and ate a cup
of jelly at around 10:30 at night.
| sucked it up in one gulp but
nearly choked on it. | managed
to swallow it but it hurt a lot.

+ The manufacturer should adopt
some safety measure to prevent
choking accidents. For example,
the jelly should be smaller or

softer.
14|{November 11, |[Female 1 year Unknown  [Unknown - My daughter used to eat konjac |Unknown Unknown Unknown
1995 jelly. She choked on the jelly

and was transported to a
hospital. Fortunately, she
escaped death but was admitted
to the emergency treatment
room.

15[November 1995 [Female 2 years Unknown [Unknown - In November 1995, my daughter |Unknown Unknown Unknown
(aged 2 years) choked on konjac
jelly and temporarily stopped
breathing. Since then, she has
been hospitalized but has shown
no response.

+ The external package was
discarded. From the individual
cups and seals, the manufacturer
was identified. The
manufacturer’s representative
once visited us. He said that a
cup from the same package was
needed to demonstrate the causal
relationship, and tried to deny
responsibility. My daughter is
conscious but shows no
response. She receives nutrition
through a nasal tube.

(*1) The sex and age in the parentheses were derived from the information provided by the reporter.

(*2)  The authors considered the contents of the “summary of the condition at the time of accident” and predicted the
contents of the following sections: “temperature of food immediately before eating” in the section of the “cause of
choking accident,” and the “condition of the victim of choking accident,” “how the food concerned was put in the
mouth,” and “who gave the food concerned” in the section of the “condition at the time of choking accident.”
Therefore, the factual investigation was not conducted.
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Date of Victim (*1) Cause of choking accident Circumstances at the time of choking accident Remarks
development of Sex Age Name of Temperature | Summary of the circumstances | Condition of | How the food | Who gave
choking product of food at the time of accident the victim of |was put in the| the food
accident/date Name of immediately | (Note) The summary is based choking mouth concerned
of reporting manufacturer | before eating | on the information provided by accident (e.g. The food (*2)
(*2) the reporter. (e.g. The was sucked,

victim ate | swallowed in
while playing | one gulp or
or lying on | divided into
the floor) pieces with a

(*2) spoon) (*2)

16|January 5, 1996 |Male 2 years Unknown Unknown + My son (2 years) ate a Unknown The Grand-
bite-size konjac jelly snack. grandmother [mother
He choked on it and peeled off the
suffocated for a few top and
minutes. handed the

+ His grandmother peeled off jelly to the

the top and handed the jelly boy. He was
to him. He ate it but allowed to
suddenly started to hold the jelly
suffocate. He seemed to and eat it.

choke on the jelly. He was
turned upside down. The
jelly didn’t come out, even
after he was slapped on the
back. While waiting for the
ambulance, he was placed
upright and a finger was
inserted into the mouth to
remove it. Then, the jelly
fell into his esophagus and
he could breathe again. He
underwent a medical
examination but no
abnormality other than a
slight injury of the throat
was detected.

17|March 6, 1996 |Unknown |6 years Unknown Unknown - A 6-year-old child ate a Unknown Unknown Unknown
(date gf konjac jelly snack and
reporting) choked on it. This dangerous

food should be improved and
its safety should be assured.

18|March 21, 1996 |Female 5 years Unknown Unknown - A 5-year-old girl ate a Unknown The girl ate |Unknown
(date of konjac jelly snack with a the jelly with
reporting) spoon and choked on it. She a spoon.

was forced to spit it out
immediately. There seems to
be some safety concerns
about this jelly.

+ | have read a newspaper
article about fatal accident
where someone choked on
konjac jelly. I am providing
this information because no
action has been taken to
improve the product.

19|May 18, 1996 |Male 5 years Unknown Unknown - A 5-year-old boy ate a Unknown The child Self
konjac jelly snack and probably
choked on it. His caregiver swallowed
hit him on the back of the one or two
neck. The boy only narrowly pieces of jelly
escaped death. If he had without
been on his own, he chewing.

probably would have died.

+ Children are likely to choke
on konjac jelly. Therefore,
we didn’t allow him to eat
them however he liked. We
always supervised him while
he ate them. He happened to
eat the jelly while he was
alone for a short period of
time. He probably
swallowed one or two pieces
without chewing.

(*1) The sex and age in the parentheses were derived from the information provided by the reporter.

(*2)  The authors considered the contents of the “summary of the condition at the time of accident” and predicted the
contents of the following sections: “temperature of food immediately before eating” in the section of the “cause of
choking accident,” and the “condition of the victim of choking accident,” “how the food concerned was put in the
mouth,” and “who gave the food concerned” in the section of the “condition at the time of choking accident.”
Therefore, the factual investigation was not conducted.
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Date of Victim (*1) Cause of choking accident Circumstances at the time of choking accident Remarks
development of Sex Age Name of [Temperature| Summary of the circumstances at | Condition of | How the food | Who gave
choking product of food the time of accident the victim of |was put in the | the food
accident/date Name of immediately [(Note) The summary is based on the choking mouth concerned
of reporting manufacturer before information provided by the accident (e.g. The food (*2)
eating (*2) reporter. (e.g. The was sucked,

victim ate | swallowed in
while playing | one gulp or
or lying on | divided into
the floor) pieces with a

(*2) spoon) (*2)

20(May 24,1996  |Male 1year [Unknown Unknown « I tore a piece of konjac jelly Sitting on the [The parent Mother
with my fingers and gave the bench cut a piece
pieces to my son aged 1 year and konjac jelly
7 months. He choked on the into about
jelly. I would request the three pieces.

manufacturer to producing such
a dangerous food.

- Around noon, I bought a package
of konjac jelly at a vegetable
store in the public market. | sat
on the bench with my son and
cut a cup of jelly into about
three pieces. | put a piece in my
son’s mouth and he choked on it.
He kept his eyes open and he
was foaming at the mouth. He
turned pale.

- Fortunately, a nurse was passing
by and noticed the accident. She
turned my son upside down and
slapped him on the back. He
started to cry. He was taken to a
hospital by ambulance. He
escaped death and suffered no
lasting ill effect. I’m not asking
for compensation for the
accident but | would ask the
manufacturer to stop production
of such dangerous food and
distributing it without placing
warnings on the package.

21(May 28, 1996 [Female 10 years [Unknown Unknown - My daughter (in her second year [Unknown Unknown Unknown
of elementary school) ate a
jelly-like snack containing
konjac and choked on it. She
nearly died. The shape of konjac
jelly should be improved.

« Because the mother put her
finger in her daughter’s mouth
and removed it, this event didn’t
result in a fatal accident.

- Some fatal accidents have been
reported so far. | would ask the
manufacturers to improve the
size and shape of konjac jelly.
More people have probably
experienced near-misses,
incidents and accidents that have
not resulted in death. I need to
report what actually happened to
the Center. Such accidents
should be put in the record.

22|June 1996 Female 94 years |Unknown Unknown « From my brother-in-law, | heard [The old A whole Unknown
that my mother-in-law who was [woman ate serving of
confined to bed choked on a the jelly jelly was put
konjac jelly snack. She while lying  |into the

suffocated but didn’t die. Konjac [on the bed.  |mouth.
jelly is a dangerous food.

+ My mother-in-law was admitted
to a nursing facility for the
elderly. While she was lying on
the bed, a whole serving of
konjac jelly was put into her
mouth. She tried to chew at first
but choked on it. Her caregiver
slapped her on the back and gave
her some water or tea. She
narrowly escaped death.

+ According to the newspaper,
konjac jelly was reported to be
dangerous for infants. They are
also dangerous for the elderly.

(*1) The sex and age in the parentheses were derived from the information provided by the reporter.

(*2) The authors considered the contents of the “summary of the condition at the time of accident” and predicted the
contents of the following sections: “temperature of food immediately before eating” in the section of the “cause of
choking accident,” and the “condition of the victim of choking accident,” “how the food concerned was put in the
mouth,” and “who gave the food concerned” in the section of the “condition at the time of choking accident.”
Therefore, the factual investigation was not conducted.
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Date of Victim (*1) Cause of choking accident Circumstances at the time of choking accident Remarks

development of Sex Age Name of [Temperature| Summary of the circumstances at | Condition of | How the food | Who gave
choking product of food the time of accident the victim of |was put in the | the food
accident/date Name of immediately [(Note) The summary is based on the choking mouth concerned
of reporting manufacturer before information provided by the accident (e.g. The food (*2)
eating (*2) reporter. (e.g. The was sucked,
victim ate | swallowed in
while playing | one gulp or
or lying on | divided into
the floor) | pieces with a

(*2) spoon) (*2)

2

w

July 30, 1996 |Female 10 years [Unknown Unknown - The konjac jelly was bought at a [Unknown Unknown Unknown

(date of market. A girl (in her fifth year

reporting) of elementary school) ate the
jelly and nearly choked on it.

+ | carefully checked the package
and found the precautions
printed in tiny letters but konjac
jelly is extremely dangerous
food. I provide the relevant
information.

2

~

April 3, 1997 |Female 1year [Unknown Unknown - 1 gave a piece of konjac jelly to [Unknown A spoon was |Unknown
my daughter (1 year and 10 used to give a
months). She choked on it and mouthful of
was hospitalized. jelly to the

- | found the following precaution infant.
on the package: “Please cut into
small pieces when you give the
jelly to children or the elderly.”
| thought that this product was
safe and bought it. | used a
spoon to cut it into pieces and
gave a mouthful of jelly to my
daughter. Then, she choked on
it.

2

3

June 1997 (date [Unknown |[(2 year) [Unknown Unknown - A 2-year-old infant ate a Unknown Unknown Unknown
of reporting) bite-size fruit jelly snack (Note:
already identified as konjac
jelly) and nearly choked on it.
There was no label indicating
that it was konjac jelly on the
package. It was purchased
because it was the type of jelly
that melts in the mouth.

2

o

May 9, 2003 (Female) (1 year) |Unknown Unknown - My friend’s daughter (aged 1 Unknown Unknown Unknown
(date of year and 10 months) used to eat
reporting) konjac jelly. Two weeks ago, the
girl ate after waking up. Then,
she fell on her back and suffered
cardiopulmonary arrest. She was
transported by ambulance to a
hospital and underwent
cardiopulmonary resuscitation.
She miraculously started
breathing again. Because she
suffered cardiopulmonary arrest
for as long as 30 minutes, she
entered a vegetative state. This
kind of accident should never
happen again.

27|October 27, Male 9 years |Unknown Unknown « A boy (in his third year of Unknown Unknown Unknown

2005 (date of elementary school) ate a konjac

reporting) jelly snack and choked on it.
Fortunately, he had no
life-threatening experience but |
report the relevant information.

« Konjac jelly is rather hard. Even
adults need to use a certain
amount of force to chew it. It
seems to be a dangerous food for
children.

(*1)  The sex and age in the parentheses were derived from the information provided by the reporter.

(*2) The authors considered the contents of the “summary of the condition at the time of accident” and predicted the
contents of the following sections: “temperature of food immediately before eating” in the section of the “cause of
choking accident,” and the “condition of the victim of choking accident,” “how the food concerned was put in the
mouth,” and “who gave the food concerned” in the section of the “condition at the time of choking accident.”
Therefore, the factual investigation was not conducted.
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Date of Victim (*1) Cause of choking accident Circumstances at the time of choking accident Remarks
development of | Sex Age Name of  [Temperature| Summary of the circumstances at | Condition of | How the food | Who gave
choking product of food the time of accident the victim of |was put in the | the food
accident/date Name of immediately [(Note) The summary is based on the choking mouth concerned
of reporting manufacturer before information provided by the accident (e.g. The food (*2)
eating (*2) reporter. (e.g. The was sucked,

victim ate | swallowed in
while playing | one gulp or
or lying on | divided into
the floor) pieces with a

(*2) spoon) (*2)

28|October 1, Male 2 years Unknown Frozen + A 2-year-old boy was playing Unknown Unknown Unknown

2006 the crane machine game at a
market. He was trying to catch
frozen konjac jelly snacks with
the claw. He ate the frozen
konjac jelly and choked on it. He
suffered hypoxia and was
transported to a hospital.

+ | complained to the
manufacturer about the risk of
choking. The manufacturer
insisted that there was a warning
on the outer packaging. The
person who operated the
machine insisted that he was not
responsible for the products
inside. Both of them denied
responsibility. My son was
diagnosed with hypoxic
encephalopathy. He was at a risk
of suffering further ill effects.
Their responses were
unsatisfactory.

29|October 3, Male 15 years  |Unknown A frozen - Last year, my son (junior high |Unknown Unknown Unknown
2008 (date of jelly started school student) choked on a
reporting) to melt froze konjac jelly. He was able
slightly. to spit it out. | need to provide

the relevant information.

+ My son (in his second year of
junior high school at the time)
choked on a konjac jelly. The
frozen jelly probably started to
melt slightly. He appeared to be
suffocating. | told him to spit it
out. Finally, the jelly melted and
he was able to escape death. My
son was said to have narrower
bronchi. As seen in this case,
konjac jelly is dangerous for
infants and the elderly. | would
advise the distributor to stop
distribution.

30|May 1, 2007 Male 73 years Unknown Unknown + My husband ate konjac jelly Unknown Unknown Unknown
snack and it got stuck in his
esophagus. He was transported
by ambulance to hospital and
received emergency treatment. |
should provide the relevant
information.

« At the hospital, they gave him an
X-ray and the jelly was detected
in his esophagus. A tube was
immediately inserted down from
his mouth to push the jelly into
his stomach. After the treatment,
the serious suffocating he had
been suffering was relieved.

« | found a newspaper article
about a similar accident. |
thought | should report this case
and provide the relevant

information.
31(May 24, 2007 |Male Unknown [Unknown Unknown + | have a relative whose child Unknown Unknown Unknown
(date Qf choked on konjac jelly and
reporting) suffered lasting ill effects.

+ Today, | heard about an accident
involving choking on konjac
jelly. Because my relative
doesn’t intend to report the
accident, | feel like I should
provide the relevant
information.

(*1)  The sex and age in the parentheses were derived from the information provided by the reporter.

(*2) The authors considered the contents of the “summary of the condition at the time of accident” and predicted the
contents of the following sections: “temperature of food immediately before eating” in the section of the “cause of
choking accident,” and the “condition of the victim of choking accident,” “how the food concerned was put in the
mouth,” and “who gave the food concerned” in the section of the “condition at the time of choking accident.”
Therefore, the factual investigation was not conducted.
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Date of Victim (*1) Cause of choking accident Circumstances at the time of choking accident Remarks
development of | Sex Age Name of  [Temperature| Summary of the circumstances at | Condition of | How the food | Who gave
choking product of food the time of accident the victim of |was put in the | the food
accident/date Name of immediately [(Note) The summary is based on the choking mouth concerned
of reporting manufacturer before information provided by the accident (e.g. The food (*2)
eating (*2) reporter. (e.g. The was sucked,

victim ate | swallowed in
while playing | one gulp or
or lying on | divided into
the floor) pieces with a

(*2) spoon) (*2)

32|October 2008 [Female (Unknown |Unknown Unknown 1 choked on konjac jelly. A Unknown Unknown Unknown
bystander put their finger in my
mouth to remove it. A vacuum
cleaner was also used to suction
it. Finally, the jelly was
removed.

« | temporarily lost consciousness.
After the jelly was removed, |
visited a hospital. The doctor
told me that diagnostic imaging
was needed to detect injuries in
the respiratory tract and that the
discomfort in my throat might
remain for about one week. |
informed the manufacturer of the
accident. The manufacturer
intended to compensate me by
paying the treatment fee and
providing new products. If | had
been alone, | might have died. |
can’t forget this terrible
experience.

(*1)  The sex and age in the parentheses were derived from the information provided by the reporter.

(*2) The authors considered the contents of the “summary of the condition at the time of accident” and predicted the
contents of the following sections: “temperature of food immediately before eating” in the section of the “cause of
choking accident,” and the “condition of the victim of choking accident,” “how the food concerned was put in the
mouth,” and “who gave the food concerned” in the section of the “condition at the time of choking accident.”
Therefore, the factual investigation was not conducted.
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Appendix 4: Method for Calculation of the Incidence of Choking Accidents per
Mouthful of Food (food group)

1. Sticky Rice Cake

The number of deaths due to “obstruction of respiratory tract caused by inhalation and ingestion of
food” (2006 Vital Statistics) was prorated according to the proportion of patients in need of critical
care due to choking on “sticky rice cake” included in the data collected from “75 Emergency
Medical Centers (2007)” to estimate the number of deaths from choking on sticky rice cake.

From the special tabulation presented by the National Nutrition Survey (1998-2000), the data
on “processed rice” were selected. From these data, the data on “sticky rice cake” and “other snacks”
were selected. Furthermore, from these data, the data on “sweet sticky rice cake,” “flavored sticky
rice cake,” and “sticky rice cake containing sweet bean paste” were selected. Then, the mean daily
intake of sticky rice cake was defined as the total of the weighted averages of daily consumption of
the final three types of sticky rice cake. Sticky rice cake resembles steamed rice. With the increase in
hardness of food, however, the size of a mouthful of food generally decreases. It would be expected,
therefore, that a mouthful of sticky rice cake would be smaller than a mouthful of steamed rice. In an
experiment, 11 healthy adults (mean age: 26.7 years) were asked to eat either 3 g or 9 g of sticky rice
cake and their chewing/swallowing function was evaluated. (Reference 192) According to the result
of the preparatory test, a mouthful of sticky rice cake ranged from 9 g to 10 g for adult females.
Similar data on adult males were unavailable. Although use of this figure for adult males may be an
underestimation, the authors speculated that an average mouthful of sticky rice cake ranged from 9 g
to 10 g in males and females.

2. Steamed Rice

The number of deaths due to “obstruction of respiratory tract caused by inhalation and ingestion of
food” (2006 Vital Statistics) was prorated according to the proportion of patients in need of critical
care due to choking on “steamed rice” included in the data collected from “75 Emergency Medical
Centers (2007)” to estimate the number of deaths from choking on steamed rice.

From the special tabulation presented by the National Nutrition Survey (1998-2000), the data
on all “rice” and “processed rice” were selected. From these data, the data on *steamed rice
containing red beans” were selected. The daily consumption of “steamed rice containing red beans”
was corrected by using the “rate of change in weight” due to cooking listed in Standard Tables of
Food Composition in Japan. (Reference 193) The mean daily intake of steamed rice was then defined
as the total of the weighted averages.

According to Table 28 (p. 46), a mouthful of steamed rice ranged from 11 g to 22 g.

3. Bread

The number of deaths due to “obstruction of respiratory tract caused by inhalation and ingestion of
food” (2006 Vital Statistics) was prorated according to the proportion of patients in need of critical
care due to choking on “bread” included in the data collected from “75 Emergency Medical Centers
(2007)” to estimate the number of deaths from choking on bread.

From the special tabulation presented by the National Nutrition Survey (1998-2000), the data
on “bread” and “sweet bun” were selected. The mean daily intake of bread was defined as the total of
the weighted averages of the daily consumption of “bread” and “sweet bun.” According to Table 28
(p. 46), a mouthful of bread ranged from 4 g to 9 g.

4. Meat/Fish Meat
The number of deaths due to “obstruction of respiratory tract caused by inhalation and ingestion of
food” (2006 Vital Statistics) was prorated according to the proportion of patients in need of critical
care due to choking on “meat” and “fish meat” included in the data collected from “75 Emergency
Medical Centers (2007)” to estimate the number of deaths from choking on meat and fish meat.

From the special tabulation presented by the National Nutrition Survey (1998-2000), the data
on “meat” and “fish meat” were selected. The mean daily intake was defined as the weighted
averages of the daily consumption of “meat” and “fish meat.”

According Table 28 (p. 46), a mouthful of meat/fish meat ranged from 8 g to 16 g.

5.  Fruit
The number of deaths due to “obstruction of respiratory tract caused by inhalation and ingestion of
food” (2006 Vital Statistics) was prorated according to the proportion of patients in need of critical
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care due to choking on “fruit” included in the data collected from “75 Emergency Medical Centers
(2007)” to estimate the number of deaths from choking on fruit.

From the special tabulation presented by the National Nutrition Survey (1998-2000), the data
on “fruit,” excluding those on “fruit juice,” were selected. The mean daily intake was defined as the
weighted averages of the daily consumption of “fruits” excluding “fruit juice.”

According to Table 28 (p. 46), a mouthful of fruit (apple) ranged from 8 g to 16 g.

6. Candy

The number of deaths due to “obstruction of respiratory tract caused by inhalation and ingestion of
food” (2006 Vital Statistics) was prorated according to the proportion of patients in need of critical
care due to choking on “candy” included in the data collected from “75 Emergency Medical Centers
(2007)” to estimate the number of deaths from choking on candy.

From the special tabulation presented by the National Nutrition Survey (1998-2000), the data
on “snacks” were selected. From these data, the data on “candy” were selected. The mean daily
intake of candy was defined as the weighted averages of the daily consumption.

According to the actual measurement of a unit of candy contained in a commercially available
package, a mouthful of candy ranged from 3 g to 8 g. (Reference 18)

7. Mini-cup jelly (including konjac jelly)

Mini-cup jelly products were divided into the following two categories to calculate the incidence of
choking accidents per mouthful of jelly: (i) “all mini-cup jelly,” including konjac mini-cup jelly
(Case 1-1, Case 1-2); and (ii) “konjac mini-cup jelly” (Case 2-1, Case 2-2).

In Case 1-1 and Case 1-2, the number of deaths due to “obstruction of respiratory tract caused
by inhalation and ingestion of food” (2006 Vital Statistics) was prorated according to the proportion
of patients in need of critical care due to choking on “mini-cup jelly” included in the data collected
from the “75 Emergency Medical Centers (2007)” (0.8%) to estimate the number of deaths from
choking on mini-cup jelly. According to the relevant data, 3 of 371 patients died of choking on
“mini-cup jelly.” The absolute number of such cases was small and reasonable error must accounted
for. According to the data collected from “12 firefighting headquarters (2006)”, however, 8 people
out of 432 died of choking on “mini-cup jelly” (1.9%). This figure indicates that the above figure
was not necessarily an overestimation. In Case 2-1 and Case 2-2, the number of deaths from choking
on “konjac mini-cup jelly” was calculated in the following manner: For about 13 years, the Social
Policy Bureau under the Japanese Cabinet Office collected data on 22 fatalities. (Reference 1)
Because of the wide variation between years, the mean annual number of deaths was calculated as
1.7 (22+13 = 1.7).

The mean daily consumption of “mini-cup jelly (including konjac jelly) was estimated: (i) as
half of the weighted average of daily consumption of “jelly” included in the section of “snacks,”
presented by the National Nutrition Survey (1998-2000) in the special tabulation (Case 1-1); and (ii)
from data on the sales of “bite-size jelly snacks” collected by the Japanese Consumer Affairs Agency
(Case 1-2). The mean daily consumption of “konjac mini-cup jelly was estimated: (i) from the
amount of production estimated by the Japanese Cabinet Office’s Social Policy Bureau, (15,000
tons) (Reference 1) divided by the total population and 365 days (one year) (Case 2-1); and (ii) as
80% of the total sales of “bite-size jelly snacks” as calculated out by the Japanese Consumer Affairs
Agency divided by the total population and 365 days (one year) (Case 2-2).

In 2007, several konjac mini-cup jelly products were purchased at stores. Their mean
maximum diameter was 3.5 cm. The volume of the material that can be put in the mouth of a

3-year-old Japanese child (maximum diameter: 3.9 cm) (Fig. 30 [p.71]) is about 14-29 cm? 5
(Reference 1, 194) The material weighs about 14-29 g when its specific gravity is 1. Depending on
their own physical size, some children cut the jelly into pieces before eating it. Others have eaten the
jelly whole and choked on it. In view of the frequent reports of such accidents, a mouthful of konjac
jelly seemed to be larger and was estimated at 14-29 g (Case 2-1, Case 2-2). A mouthful of mini-cup
jelly (including konjac jelly) was estimated at a similar weight (Case 1-1, Case 1-2).

5 In the June 2007 survey, data on brands, shapes, maximum diameters and volume were collected. The trend observed in
these data was scarcely different from that observed in the data derived from the survey conducted in January 2009.
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