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ABSTRACT

Background: As food allergy potentially can induce life-threatening anaphylaxis, measures 
for food allergy are required at nurseries caring for food allergy children, but a large-scale 
factual investigation has not been carried out.
Objective: We evaluated measures for food allergy emergency in nurseries.
Methods: A questionnaire survey regarding emergency measures in all authorized nurseries 
(411 facilities including 20,586 children) was conducted in Kawasaki city, Japan.
Results: The recovery rate of the questionnaire was 46.5%, which include 14,343 children 
of 191 facilities in total. A total of 637 children (4.4%) in 157 facilities (82.2%) requires 
elimination diets that were suggested by physicians. Among them, 22 children had been 
suggested to undergo the use of epinephrine auto-injection kit for emergency. 161 facilities 
(84.3%) had set a specific manual for emergency of food allergy. Emergency cases over the 
past one year were 4 cases and there was no case that had been suggested to use epinephrine 
auto-injection kit. All were anaphylaxis and the causes of these included 2 accidental 
digestion of culprit foods and the causes of other 2 cases were unknown. A case who required 
no elimination diet showed first episode of anaphylaxis. All cases were recovered.
Conclusion: High percentage of nurseries in Kawasaki city has cared for food allergy 
children. While many children with food allergy have been in nurseries, only several cases of 
anaphylaxis have been reported for a 1 year. Among 4 cases of anaphylaxis, no specific cause 
has been recognized in 2 cases and 1 case has been the first episode of anaphylaxis. While 
most of nurseries have set specific measures for emergency of food allergy, there is certain 
possibility that nursery staffs can encounter the first episode of anaphylaxis even if there is no 
food allergy child. For all nurseries, emergency measures for food allergy are vital.
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INTRODUCTION

As food allergy potentially can induce life-threatening anaphylaxis [1], measures for food 
allergy are required at nurseries caring for food allergy children.
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Kawasaki city, Japan, is located next to the capital city Tokyo, and its population is over 
1,500,000. The Kawasaki city office has authorized the nurseries to administer the health and 
safety of nursery children.

The Department of Nursery Health Administration in Kawasaki Branch of Japan Medical 
Association and The Department of Nursery Administration in Kawasaki city office have been 
constituting the committee of nursery health administration in Kawasaki city, which has 
been managing all health issues including food allergy in the authorized nurseries since 1995. 
In terms of the food allergy management, the committee has been surveying the number of 
food allergy children with elimination diets and children who have been instructed to use 
adrenaline auto-injector in nurseries every year [2]. The committee has also established the 
specific measures for food allergy which are based on the guideline from Japan’s ministry of 
health, labor and welfare [3]. We have introduced them and called on the nurseries to set up a 
specific manual for food allergy emergency as well.

These measures for food allergy, in particular for emergency in nurseries are essential. 
However, a large-scale factual investigation of efficiency of measures for food allergy in 
nurseries has not been carried out.

In this study, we aimed to evaluate the efficiency of our measures for food allergy emergency 
in Kawasaki city nurseries.

MATERIALS AND METHODS

In March, 2019, upon acquiring informed consent from The Department of Nursery 
Administration in Kawasaki city office, we sent out the questionnaire regarding emergency 
measures in all authorized nurseries (411 facilities including 20,586 children) in Kawasaki 
city, via email. We asked the managers of every nursery to answer the questionnaire (Table 1).

From the result of the answers to the questionnaire, we asked the nurseries which had 
experienced emergency cases further questions (Table 2).

This study was approved by the Institutional Review Board of The Department of Nursery 
Health Administration in Kawasaki Branch of Japan Medical Association (IRB No. 1-2019.).
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Table 1. Questionnaire 1
1 How many children belong to your nursery?
2 How many food allergy children on food elimination diet belong to your nursery?
3 How many children are instructed to use adrenaline auto-injectors for emergency of food allergy?
4 How many cases have been referred to ambulances due to food allergy emergency over the past 1 year?
5 Have you set up a specific manual for food allergy emergency?
6 Have you educated all of nursery stuff for food allergy emergency along the manual?

Table 2. Questionnaire 2
1 How old were emergency cases?
2 Did the emergency cases need elimination diets in nurseries?
3 Could you find what symptom of emergency cases was before referring?
4 Were the causes of emergency mis-delivery of foods?
5 Have emergency cases been instructed to use AAR?
6 Did you use AAR to emergency cases?
AAR, adrenaline auto-injector.
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RESULTS

From the annual survey, there were 411 authorized nurseries, 20,586 children which included 
1,316 elimination diet cases with food allergy and 41 adrenaline auto-injector instruction 
cases in Kawasaki city.

The recovery rate of the questionnaire was 46.5%, which included 14,343 children of 191 
facilities in total. A total of 637 in 14,343 children (4.4%) in 157 in 191facilities (82.2%) 
requires elimination diets that were suggested by physicians. Among them, 22 children had 
been suggested to undergo the use of adrenaline auto-injector kit for emergency (Table 3). 
One hundred sixty-one facilities (84.3%) had set a specific manual for emergency of food 
allergy (Table 4).

Emergency cases over the past one year were 4 cases and there was no case that had 
been suggested to use epinephrine auto-injection kit by medical doctor before. All were 
anaphylaxis and the causes of it included 2 accidental ingestion of culprit foods and the 
causes of other 2 cases were unknown. A case who required no elimination diet showed first 
episode of anaphylaxis. All cases were recovered (Table 5).

DISCUSSION

Food allergy is a life-altering disease, which is often life threatening [1] and an increase in 
the number of children with food allergy and anaphylaxis has been reported [4]. Thus, as 
food allergy emergency in children potentially can lead serious problems at nurseries [5], 
Kawasaki city office has been setting several kinds of preventive measures for food allergy 
emergency, including the registration of children with food allergy, elimination diets, the 
instruction of epinephrine auto-injection kit and the preparation of emergency manuals. 
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Table 3. Result of the questionnaire survey
Variable No. (%)
Total No. of nurseries 411

No. of the responding nurseries 191 (46.5)
Total No. of nursery children 28,509
Total No. of nursery children in the responding nurseries 14,343 (50.3)
Total No. of elimination diet cases 1,316

No. of elimination diet cases in the responding nurseries 637 (48.4)
Total No. of adrenaline auto-injector instruction cases 41

No. of adrenaline auto-injector instruction cases in the responding nurseries 22 (53.7)

Table 4. Implementation of the food allergy emergency measures and the number of emergencies
Variable No. (%)
Total No. of the nurseries setting the specific manuals 161/191 (84.3)
Total No. of the nurseries educating all of stuff along the manuals 155/191 (81.1)
Total No. of food emergency cases to call ambulance over the past 1 year 4
Total No. of adrenaline auto-injector use over the past 1 year 0

Table 5. The causes and symptoms of food emergency cases
Case No. Age (yr) Elimination diets Causes Instruction of adrenaline auto-injector use Symptoms
1 4 (+) Mis-delivery of foods (-) Anaphylaxis
2 1 (+) Mis-delivery of foods (-) Anaphylaxis
3 1 (+) Unknown (-) Anaphylaxis
4 0 (-) Unknown (-) Anaphylaxis
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According to the registration of food allergy, high percentage of nurseries in Kawasaki 
city has cared for food allergy children [2]. According to the increase of allergy children, 
introducing certifications about allergy by medical doctors are essential in nurseries in order 
to pick up allergic children at risk [2, 6]. In this study, only 4 cases of anaphylaxis have been 
reported for a 1 year, while many children with food allergy have been in nurseries. It may 
be expected that not so many cases of anaphylaxis can occur in nurseries with appropriate 
preventive measures for food allergy.

On the other hand, among 4 anaphylaxis cases in this study, no specific cause has been 
recognized in 2 cases and 1 case has been the first episode of anaphylaxis, while there was no 
epinephrine auto-injector instructing case in them. It has been considered that instruction 
of using epinephrine auto-injector in nurseries is necessary [7]. However, it may not be 
so efficient for children without its instruction by medical doctors. Nursery staff can use 
epinephrine auto-injector for just children who have been prescribed it by medical doctors 
individually as the care giver as a special occasion. When nursery staff find anaphylaxis 
which has no prescription of epinephrine auto-injector by doctors, as medical procedures are 
allowed to be done only by licensed medical staff in Japan, there is no specific measures to 
deal with anaphylaxis urgently but preventive measures including elimination diets.

Every food allergy child in nurseries who has been diagnosed by medical doctors does not 
cause anaphylaxis necessarily. While some cases have been instructed to use epinephrine 
auto-injector for emergency, other cases have not been considered their necessity of 
epinephrine auto-injector by medical doctors. It can be assumed that there is the lack of 
awareness for food allergy emergency among medical doctors.

There have been appropriate elimination diets introduced to prevent food allergy emergency 
in Kawasaki city nurseries. As only 2 cases of accidental ingestion of culprit foods causing 
anaphylaxis were reported for 1 year, the preventive measures of food allergy in nurseries 
may be efficient. However, not all anaphylaxis could be excluded only with conventional 
preventive measures. In particular, the first episode of anaphylaxis which can not be 
prospected may not be prevented with any preventive measures. Therefore, the measures 
for emergency of food allergy may be more vital than any preventive measures because first 
episode of anaphylaxis by unknown foods are inevitable.

Several limitations associated with the present study warrant mention. First, these data were 
collected in nurseries of Kawasaki city. Our findings therefore may not present the whole 
picture of food allergies and the relevant measures in nurseries. Second, the credibility of this 
questionnaire, which was answered by nursery stuffs, was not scientifically evaluated. Third, 
we could not investigate the detail of food emergency cases in nursery including specific 
symptoms because this study was based on the questionnaire from nursery stuffs, while there 
are potentially several kinds of causes of anaphylaxis [8, 9]. However, every emergency case 
in this study has been considered anaphylaxis by nursery staff before referring to ambulances 
and they have been diagnosed as anaphylaxis by medical doctors later. Measures for food 
allergy in Kawasaki city nurseries have been established in line with Japanese Guideline 
for Food Allergy [3]. It is assumed that nursery staff could find emergency cases of allergy 
with the guideline describing how to find anaphylaxis. As well as diagnosis of food allergy, 
applicable cases for elimination diets have been described in the guideline. This guideline 
has instructed elimination diets for food allergies which are classified into 4 representative 
clinical types, infantile atopic dermatitis associated with food allergy, immediate-type food 
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allergy, neonatal and infantile gastrointestinal allergy, and other special types including 
food-dependent-exercise-induced anaphylaxis and oral allergy syndrome. Immediate-type 
food allergy including anaphylaxis and infantile atopic dermatitis associated with food 
allergy are mainly subjects of elimination diets in nurseries. Some cases who have been 
instructed food eliminations are assumed to be in line with the guideline regardless of 
existing anaphylaxis episode.

Although investigating causes of anaphylaxis is important for nurseries to manage it, 
this study could show certainly that the emergency measures for allergy is inevitable with 
unpredicted cases regardless there being any food allergy children in nurseries.

While most of nurseries have set specific measures for emergency of food allergy, there is 
certain possibility that nursery staffs can encounter the first episode of anaphylaxis even if 
there is no food allergy child. For all nurseries, emergency measures for food allergy are vital.
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