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Parent reported allergy and anaphylaxis in
4173 South Australian children
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Objectives: To determine the prevalence of parent reported allergy and anaphylaxis in a sample of children and to investi-
gate the first aild management of anaphylaxis in the schools and preschools that these children attend.

Methods: The study sample comprised 4173 South Australian children aged 3-17 years. Information was collected
regarding parent-reported allergy and anaphylaxis. All children with known anaphylaxis were contacted and an attempt was
made to contact those with reports of allergy to ascertain if these children had anaphylaxis. A telephone questionnaire was
used to verify reports of anaphylaxis and determine the cause, severity and school first aid management of anaphylaxis.
Results: The rate of parent reported allergy and anaphylaxis was 7.3 and 0.59 per 100 children, respectively. Two-thirds of
children with anaphylaxis did not have emergency medication available at school, an emergency action plan, or ateacher on

site able to administer adrenaline for first aid use.

Conclusions:  Children attending preschool or school may have had a past history of anaphylaxis. Arrangements for first
aid management of these children while in this environment are often inadequate.
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Anaphylaxis is the most severe form of acute alergy and is
thought to affect 1-2% of the population.t In children the vast
majority of anaphylactic reactions are triggered by exposure to
insect venom (bee, wasp or jumper ant venom) or food proteins
(cows milk, egg, nuts, fish and shellfish). In a small number of
children the triggers may be multifactorial or unidentified.2
Although childhood morbidity from anaphylaxis, including
hospital admission, is not uncommon, mortality from anaphy-
laxis is rare. In Australia during a 22-year period there have
been 25 deaths shortly after a bee sting, giving a mortality rate
of 0.086/1 000 000 population per year.® Five of these deaths
occurred in children less than 5 years of age. The childhood
mortality from food anaphylaxis in Australiais not known.

A recently completed retrospective review of Australian
children with a history of anaphylaxis indicated that recurrent
anaphylactic reactions occur with a frequency of 0.4 episodes
per child per year and that 17% of these episodes occur at
preschool or school (M Gold, 1998 pers. comm.). In addition,
case studies have indicated that deathsin childhood due to food
anaphylaxis have certain features in common. In the United
States of America most reactions occur away from home and at
school, there is a delay in administration of injectable adrena-
line due to lack of recognition of the severity of the situation
and there is usually a history of a previous reaction to the
ingested allergen with coexisting asthma and/or other atopic
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conditions.*” The relevance of these findings in the United
States of America to the Australian preschool and school
situation has not been studied.

Children at increased risk of anaphylaxis need to be clearly
identified at the time of enrolment at child care. School staff
need to be made aware of the trigger(s) for each child so
that inadvertent exposure can be avoided.8° They require
knowledge of the early signs and symptoms of anaphylaxis,
and an appropriate first aid action plan should be in place.®1°
If adrenaline must be administered by school staff as part of
this plan, additional training and consent procedures may be
required.®® The attitudes of school personnel also become of
paramount importance.® The greatest risk of mortality occursin
children at school and child care centres with staff who have
had little or no education in the management of such situations
and who are unwilling or unable to administer adrenaline.811

In 1996 the Department of Education, Training and Employ-
ment (DETE) of South Australia and the Allergy Service of the
Women’s and Children’s Hospital, Adelaide, sought to establish
policy and a training programme to prevent, recognize, and
initiate first aid management for children with anaphylaxis. The
initial aim of this programme was to document the prevalence
rates of parent reported alergy (PRA) and anaphylaxis in
children attending child care and school centres in South
Australia. For those children with a history of anaphylaxis,
additional information was sought to document the first aid
management of anaphylaxis by school staff.

METHODS
The South Australian DETE provides an administrative

structure for atotal of 1050 preschools, schools, and child-care
centres. Approximately 180 157 children or 75% of the total
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population of children between 3 and 17 years of age in South
Australia are enrolled at these sites. Fifty-five school sites
(primary and secondary) were eligible for inclusion in the
study, as they were part of an ongoing health-care management
project. The aim of the project was to develop clear guidelines
regarding the roles and responsibilities of DETE staff regarding
the daily and emergency management of asthma, epilepsy,
diabetes and anaphylaxis. School sites were selected in order to
form a representative sample of the school population
regarding social strata, size, location, proximity to health-care
services, and the ethnic mix. Four hundred and nine preschool
siteswere eligible for study and were randomly selected from a
DETE computerized list which was arranged in aphabetical
order. Every second preschool on the list was selected, with the
exception of three sites, where it was known that the primary or
secondary school at the same site had been asked to participate.
Invitations to participate were initiated in writing, with a
follow-up telephone call to principal s/directors/school support
officers (SSO) at each site to explain the purposes of the study
and requirements for participation.

School support officers and principals were asked to compile
alist of children at their site suspected of having alergy and/or
anaphylaxis on the basis of information contained in school
health records. The information contained in school health
records is compiled from a standardized form sent to parents at
the beginning of each academic year. At most sites, this infor-
mation is transcribed onto a computerized database. The form
asks parents to document any ‘relevant medical condition’ and
list details of symptoms and treatment. For the purpose of the
study, PRA was defined as the report by a parent of the child
having an ‘alergy’ to insect venom, food, medication or any
other trigger listed by the parent. Reports of hay-fever, asthma,
or eczema were excluded. Suspected anaphylaxis was defined
as a report by a parent of a past history of anaphylaxis and/or
when a parent indicated a serious alergic reaction which
required an emergency first aid response by school staff.

A standardized consent form was then sent by principals/
SSO to the parents of al children with PRA and suspected
anaphylaxis. This ensured confidentiality for those parents who
did not wish to participate in the study. The consent form
requested the participation of the parent in a telephone ques-
tionnaire regarding their child's allergy or suspected anaphy-
laxis. Those parents who agreed to participate in the study were
asked to provide their child’'s full name, telephone contact
details and the cause(s) of their child’s alergy. These forms
were returned to the school and then forwarded by the SSO to
the investigators.

Telephone questionnaires were standardized and performed
by the principa investigator in al cases using open-ended
questions. The questionnaire aimed to differentiate anaphylaxis
from non-anaphylactic allergic reactions or other non-allergic
reactions. On the basis of the questionnaire it was then deter-
mined if the child’s reaction met the clinical criteria for
anaphylaxis. Anaphylaxis was defined as a rapidly evolving
generalized allergic reaction resulting in multisystem involve-
ment with symptoms of airway tract obstruction (wheezing,
stridor), skin rash (urticaria, angioedema), gastrointestinal
involvement (nausea, vomiting, abdominal pain, diarrhoea),
and cardiovascular involvement (loss of consciousness).1?

If the clinical criteria for anaphylaxis were met, and the
child had experienced more than one anaphylactic reaction, the
telephone questionnaire was directed at €liciting signs and
symptoms regarding the worst reaction. Further information
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was then obtained from all parents of children with anaphy-
laxis regarding the triggers, previous management, and whether
an emergency action plan existed. The details of the action plan
were then elicited, whether medication for emergency use had
been prescribed, whether it was available within the child care
centre or school and whether or not school staff were willing
and able to administer the medication. Parents were also asked
if their child had a history of asthma. Asthma was defined as
a wheezing illness in a child 12 months of age or older
responding to inhaled bronchodilator therapy.

The study was approved by the Women's and Children’'s
Hospital Research Ethics Committee and was performed with
the full participation of the DETE.

RESULTS

Of the 55 eligible school and 409 preschool sites seven and 35,
respectively, participated in the final sample providing a study
group of 4173 children. The 374 non-participating preschool
sites and 48 non-participating school sites were excluded
because the principal/director at the site declined the offer to
participate in the study. The final study sample represented
2% of the total population of children enrolled at DETE sites
and included 2211 preschool (age 3-5 years) and 1962 school
children (ages 5-17 years).

Principals and SSO identified 259 children (7.3%) whose
parents reported them to have at least one alergic trigger
(Table1). The most common alergic trigger reported by
parents was insect venom (n = 110), followed by antibiotics
(n=103), food (n=55) and then a group of miscellaneous
triggers (n = 36). In 38 cases, parents reported multiple allergic
triggers for their child.

Twenty-four children were suspected of having a past history
of anaphylaxis because of information supplied by parents. The
parents of these children were contacted following consent
procedures and the telephone questionnaire confirmed that each
case fulfilled the study definition for anaphylaxis. Consent
forms were also sent to the parents of the remaining 235
children in whom an alergy was reported. Only 94 parents
(36%) responded, with all but two willing to participate in the
telephone questionnaire. Therefore, 92 parents undertook the
telephone questionnaire. One child with a past history of
anaphylaxis, for which the school had a record of PRA only,
was identified. Hence, 25 children with a past history of
anaphylaxis, according to the study definition, were identified.
The overall prevalence of anaphylaxis in the study sample was
0.6% with food anaphylaxis being more common than insect
venom anaphylaxis (Table 2). Anaphylaxis was more prevalent
in preschool than school children with food being the major
trigger in preschools and insect venom in schools (Table 2).

For the children with anaphylaxis, the median time interval
between the presenting episode and the questionnaire was

ears (range 0.25-9.08 years). In most children with anaphyl-

their. worst reaction was their, presenting. episode (22/25).
This reaction had occurred a home in 23 children and at school
in two children. Nineteen of these children were preschool
children less than 4 years of age who spent most of their time at
home. Almost all children with food anaphylaxis had their initial
reaction before 3.5 years of age and amost all those with insect
venom anaphylaxis experienced their first reaction at or after
4years of age. Twenty of the 25 children received emergency
medical treatment, and 14 required hospitalization. Three
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Tablel Specified triggers in 304 parenta reports of alergy and
anaphylaxis

CA Boros et al.

children received adrenaline prior to seeking medical attention
as this was not their first reaction, and adrenaline had been
prescribed by a paediatric alergist. Two children improved

, Allergic Anaphylactic without any intervention before attending hospital and all
Trigger triggers triggers recovered completely. In the 14 children with food anaphylaxis,
| i six had reactions to more than one food allergen. Nuts were the

nsect venom: . . . . . .
Bee 83 8 most common anaphylactic trigger causing a reaction in nine
Mosquito bites 12 children. Eight of nine children with anaphylaxis triggered by
Ant bites 12 insect venom had experienced reactions to bee venom.

Wasp venom 1 Of the 25 children with anaphylaxis only nine (36%) had

Spider bites 1 been prescribed adrenaline for first aid use which was also
Undefined 1 1 available at school and could be administered by a member of
Sub-total 110 (36%) 9 (3%) the school staff (Table 3). Most children (17/25) had a written
Antibiotics: emergency first aid action plan in place for events occurring at
Penicillin/penicillin derivatives 78 1 preschool or school but only 10 of these children had adrena-
Non-penicillin 22 1 line available at school either in injectable (EPIPEN, CSL
Unspecified 3 Ltd, Parkville, Melbourne, Australia) or inhaled (EPIHALER,
Sub-total 103 (34%) 2(0.7%) 3M Pharmaceticals, Thornleigh, Australia) form. Only nine
Food: children had a medic-alert bracelet and wore this on a regular
Peanuts and other nuts 16 10 basis. Seventeen of the 25 children (68%) with anaphylaxis had
Fruit and vegetables 13 2 a history of asthma unrelated to the anaphylactic event.

Eggs 7 2
Cows milk 7 2
g;eéfgﬁ?g;s 6 ! Table2 Nur_nber an(_j rate per 10_0 preﬁchool (n= 2_211) and school
(natural, colours and preservatives) 6 1 (n=1962) children with anaphylaxisin South Australian schools

- 0, 0,
Sub-total 55 (18%) 18 (5.9%) Preschool School Preschool and

Miscellaneous: Numbern=2211 n=1962  School n=4173
Unknown 8 1
Cat/animal fur 7 Insect venom:

Vaccine related 5 Bee 1 7 8

Elastoplast 4 Undefined 1 1 2
UV sunscreen 3 Sub-total 2(0.92) 8 (0.41) 10 (0.25)
Medication 3
Grass 3 Food: .

Flyspray 1 Cows milk 2 0 2
Soap 1 Egg 3 0 3
Sugar 1 Nuts 8 0 8
© 0 0 Other 0 1 1
Sub-totel 36 (12%) 1(03%) Sub-total 13 (0.59) 1(0.51) 14 (0.32)
Total 304* 30¢ I
Antibiotic:

*No. of children identified by parents with allergy = 259. * No. of Sub-total 0 1(0.5) 14039
children with > 1 allergic trigger = 38 (i.e. 2 or 3 triggers). *No. of Total 15 (0.68) 10 (0.51) 25 (0.60)
children with > 1 anaphvlactic triaoer = 6.

Table3 Anaphylaxis management in schools and preschools
1. Formulated 2. Medication 3. Teacher able to All three Median age

Anaphylaxis action plan available administer requirements of children
trigger at school at school medication met
Insect venom 7 7 4 3 4 years

n=9 (8 months-8 years)
Food 9 9 9 6 1 year 2 months

n=14 (5 months-10 years)
Antibiotics 1 child 10 months

n=2 1 1 0 0 1 child 12 months

Total 17 (68%) 17 (68%) 13 (52%) 9 (36%) 1 year 4 months

n=25 (5 months-10 years)
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DISCUSSION

This is the first study performed in Australian preschool and
school children which has documented the prevalence of parent
reported allergy and anaphylaxis and the first aid management
plan for those with anaphylaxis. The parents of one in 17
children, at the time of enrolment, reported to schools that their
children had an allergy to a specific trigger. It islikely that only
aminority of these reactions are a manifestation of allergy but
it was beyond the capacity of this study to ascertain the true
nature of these reactions. The most commonly reported trigger
was bee venom followed by antibiotics and food.

Twenty-five children in this study sample were identified as
having had an anaphylactic reaction according to the defined
criteria. The results of this study represent a minimal estimate
of anaphylaxis in school and preschool children and do not
represent the overall prevalence of anaphylaxis for children
of all ages. It is possible that more children with a history of
anaphylaxis will be identified in the study population. First,
the parents of some children with anaphylaxis may not have
provided any details regarding an allergic reaction or anaphy-
laxis at the time of school enrolment. Second, they may have
indicated that the child had had an alergic reaction but then
failed to return a consent form. Of the 259 parents reporting an
alergy only 36% of parents could be contacted, but of the 92
parents who could be contacted, the telephone questionnaire
identified only one child with anaphylaxis whose school
medical records contained no information regarding this
condition. The remaining 91 children had not had anaphylactic
reactions despite parental reports of allergy. This suggests that
parents readily report suspected allergic triggers and that few
of these children have had previous anaphylactic reactions.
Nevertheless, further studies are required to define the exact
prevalence of anaphylaxisin children of all ages.

The prevalence of food anaphylaxis in children is poorly
documented. Previous studies have documented wide-ranging
prevalence rates of food allergy in the paediatric population,
ranging from 2 to 27% in children under 3 years of age.t21°
This is most likely due to varying definitions of food alergy
and the difficulty in confirming parental reports of food allergy
using challenge studies.’®8 In this study the prevalence of
food anaphylaxis was higher in preschool than school children
and the overal prevalence was higher than that to insect
venom. As expected food anaphylaxis is primarily a condition
of young children and has a tendency to resolve with
increasing age.!® The findings support the poorly documented
but widely held belief that anaphylaxis to food in children is
more common than that to insect venom. This finding would
have been more striking had the study included children less
than 3years of age. Nuts were the maor food trigger in
preschool children. This has implications for the prevention of
anaphylaxisin preschool centres with regard to food policy. No
school children were detected with nut anaphylaxis. Nut
allergy is thought to be lifelong, but recent studies have docu-
mented development of tolerance which may account for these
findings.2°

Unlike food anaphylaxis the prevalence of anaphylaxis to
insect venom has been documented in a childhood population.
The reported rate of anaphylaxis to bee venom in girl and boy
scouts is 0.15% and 0.3%, respectively.2122 This is consistent
with the rate of 0.36% for school age children in this study.
Antibiotics accounted for the second most commonly reported
alergic trigger but were the least common cause of anaphylaxis.
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Antibiotic anaphylaxis is uncommon in children but skin rash
associated with antibiotic use, usualy in early infancy, is
common.® Recent studies have shown that skin rash in this
context is likely to be due to the underlying vira infection
rather than a manifestation of antibiotic allergy.?*

The findings of this study have important implications
for both educational and health-care providers. A history of
anaphylaxis is common, with an estimated 1063 children
currently enrolled in South Australian preschools and schools.
School staff should have a duty of care to administer first aid to
any child who becomes acutely unwell at school and is at risk
of subsequent morbidity or mortality. Children with a past
history of anaphylaxis, may and often do, require first aid at
school but considerable problems arise because of the lack of
health-care policy, staff support and training and the process
required to implement first aid procedures in the school
aetting.ZS,ZG

The first step in attending to the first aid needs of these
children is to identify the children at the time of enrolment.
One in 17 children in this study were reported to have an
alergy by their parents but only 1 in 166 children were identi-
fied with anaphylaxis. The school health questionnaire in use at
the time of the study seems to have identified the majority of
children who had experienced an anaphylactic reaction. Details
were recorded, however, for a large number of children who
had had an adverse reaction to a number of triggers most of
whom were not at great risk of anaphylaxis. The ideal school
and preschool health questionnaire should primarily identify all
children who have had previous anaphylactic reactions and
these should be clearly differentiated from those who have
experienced adverse reactions to a variety of triggers.

Once identified the next important step is to ensure that
school and preschool staff are able to prevent, and recognize
anaphylaxis and commence first aid management in children
affected while at school. In this study, only nine out of 25
children identified with a history of severe anaphylaxis had
adrenaline available at school, aformalized action plan in place
to manage an emergency situation, and a trained school staff
member who was willing and able to administer adrenaline
using an EPIPEN (CSL Ltd, Parkville). In only haf of the
cases were school staff able to administer adrenaine. This may
place the remainder at added risk of morbidity and even
mortality with subsequent anaphylactic reactions at school.

As a result of this study the prevention, recognition and
management of anaphylaxis in South Australian schools has
changed fundamentally. These changes aim to prevent inadver-
tent episodes of anaphylaxis from occurring at school, and to
ensure that those that do occur are recognized early and
managed using the health-care plan.
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