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Abstract

BACKGROUND

Anaphylaxis is a life-threatening condition that develops as a reaction to exposure
to an allergen which can be found in common foods such as cow's milk, egg, fish,
and nuts in children. The use of an intramuscular adrenaline auto-injector (AAI) is
considered the most essential treatment in these situations and parents and
caregivers are always encouraged to carry this device for use in an emergency
which commonly takes place in public places such as restaurants, schools, and
parks, where medical staff are not guaranteed to be available. However, previous
studies, in different settings, have reported underuse of the AAI by parents.

AIM
To explore the reasons for underutilisation of the AAI in our community.

METHODS

A cohort of parents attending the paediatric allergy clinic at Al Ain Hospital in the
United Arab Emirates completed a questionnaire survey aimed at assessing their
understanding and knowledge of their child's allergy management, including
their aptitude with the use of the AAI as well as their competence and comfort in
providing this treatment in an emergency.

RESULTS
Of 47 parents participating in the study, 39 were Emirati parents (83% and most
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parents who completed the survey were mothers (66%). As expected, food was the main cause of
allergic reactions requiring prescription of the auto-injector device. Tree nuts and peanuts were
noted to be the most common offending food in these children (62% and 38%, respectively). A
doctor provided demonstrations and training on using the auto-injector device to 94% of the
parents. More than two-thirds of the parents and caregivers (79%) were deemed knowledgeable on
the indication for use of the device. Reluctance to administer the device was expressed by many of
the parents, despite their satisfaction with the coaching they received on using the device in the
study.

CONCLUSION

Ongoing coaching and teaching of parents on use of the AAI is paramount. However, this should
be carried out together with psychological support to aid the parents to eliminate their hesitancy
and acquire sufficient confidence in using the device when needed. Group teaching and sharing
experiences is an excellent educational technique in a non-formal setting. Paediatric clinic play
therapists can also have a role in needle phobia desensitisation for parents and children. More
research is needed to explore the lack of empowerment and other reasons behind their fear and
anxiety in using the device to plan effective interventions.

Key Words: Anaphylaxis; Adrenaline; Food allergy; Barriers; Education; Management
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Core Tip: This is a retrospective study evaluating parents’ knowledge of the indications and use of
adrenaline auto-injectors in children with anaphylaxis. The state of mind of parents towards the use of the
device during anaphylactic episodes in terms of stress, anxiety, comfort, and confidence with the use of
the adrenaline auto-injector (AAI) were also evaluated. The study concluded that training and education
on how to use the AAI are important, but the psychological status of these parents should not be
overlooked, and that sufficient psychological support should be provided in order to assist them to
overcome stress and anxiety.

Citation: Narchi H, Elghoudi A, Al Dhaheri K. Barriers and challenges affecting parents’ use of adrenaline auto-
injector in children with anaphylaxis. World J Clin Pediatr 2022; 11(2): 151-159

URL: https://www.wjgnet.com/2219-2808/full/v11/i2/151.htm

DOI: https://dx.doi.org/10.5409/wjcp.v11.i2.151

INTRODUCTION

Anaphylaxis is a potentially severe and deadly condition that affects multiple body systems with a
rapid onset allergic reaction[1]. Adrenaline is the only and immediate choice of drug in the community
and the healthcare system, considered for all ages. Moreover, in children, the leading cause of
anaphylaxis is food allergy that commonly occurs in public settings such as shopping centres, public
parks, restaurants, and schools by triggering food allergens such as peanuts, tree nuts, shrimp, fish,
sesame, cow's milk, and egg. In addition, the main food allergens may vary according to ethnicity. For
patients with other underlying allergic conditions such as asthma, the risk of anaphylaxis can be higher.
Age is also considered a risk factor, with teenagers being the highest risk group. Within our local
community in Al Ain city, the prevalence of food allergy has been reported to be up to 8% in children,
mainly caused by fish, fruit, and egg[2]. Additionally, information from a systematic review shows that
in children, the incidence of food-induced anaphylaxis globally ranges between 1-77 per 100000 people
and about 1-761 per 100000 people may face anaphylaxis from any cause[3].

MATERIALS AND METHODS

Following the effective and efficient diagnosis and treatment of the initial food allergic reaction, children
with anaphylaxis are mostly referred to their local child allergy service, where age-appropriate advice is
delivered to these children and their parents. The allergy action plan focuses on avoiding the offending
food and promptly administering the adrenaline auto-injector (AAI) when and as needed. Food remains
the main trigger of anaphylaxis in public places[4]. To overcome this condition, it is mandatory for
parents of children with food allergies, caregivers, and school nurses to remain vigilant and detect and
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treat food-induced anaphylaxis in children using the AAI Potential or manifested anaphylaxis with
hives along with respiratory, cardiovascular symptoms or neurological symptoms such as a reduced
level of consciousness, is ideally treated by lying the patient flat and raising the legs to help restore the
circulation along with immediate administration of the AAI into the mid outer thigh with the preferred
route being an intramuscular injection[4]. According to the European Academy of Allergy and Clinical
Immunology (EAACI), the prescribing indications for AAI are either relative or absolute indications.
The relative signs include previous mild or moderate reactions to traces of food, mild or moderate
reaction to a food with asthma, medical help remoteness, and teenagers as a risk-taker group. The
absolute indications exclusively include allergy to venom in adults, food allergy with moderate to
severe asthma, a disorder of mast cells with high baseline serum tryptase, previous idiopathic
anaphylaxis, previous exercise-induced anaphylaxis, and previous anaphylaxis to food allergens[4]. Our
practice is that we usually prescribe two AAI devices, one for school and one for the home. In some
exceptional circumstances, the number may change; for example, as per family conditions such as
divorce or separation where the child may stay and spend a long time in two different places; or obesity
as in these situations the child sometimes needs more than two AAI devices. At each clinic visit, the
parents are provided with repeated technical and medical information and a demonstration on use of
the AAI device.

We always prescribe AAI to all the children who need it; it was observed that the parents sometimes
do not pay attention to the expiry date and renewal of their children's AAI[5]. Moreover, in an actual
anaphylaxis situation, some do not appreciate the urgent need for AAI administration. Instead, they
prefer to rush to the nearest emergency department. The delay in providing lifesaving treatment may
potentially result in life-threatening events. Some do not carry the device all the time, and they do not
even know how to use it properly[6]. According to recent studies, mortality has been linked with
anaphylaxis cases; it was primarily related to AAI delay, underuse, and faulty administration
techniques[7], and more than 50% of anaphylaxis patients did not receive the required amount of AAI

However, the findings of previous reports from other populations with different traditions, nation-
alities, and cultures are different to our current population. As a result, we decided to explore our local
population's current practice and compliance in Al Ain city using the AAI to treat children with
anaphylaxis.

Statistical analysis

A previous clinic audit revealed that, despite prior training, approximately 3% of parents remained
unsure how and when to use the AAI. Therefore, we calculated that a representative sample size of 45
families in our clinic population would be required to give the study an adequate power of 80% with 5%
error and 95% confidence. In addition, groups were reported as percentages and numbers, and to
quantify the qualitative information, a Likert scale was used. The statistical analysis also compared the
univariate association between the outcomes of interest and the explanatory variables using ANOVA
(analysis of variance) for more than three groups and an unpaired Students t-test for two variables.
Moreover, an ordered logistic model tested the association between explanatory variables and outcomes
while correcting for potential cofounders. Therefore, the statistical analysis was performed with the
two-tailed P value < 0.05 as significant and STATA 15.0 software (StataCorp, Texas, United States).

RESULTS

The results were obtained after conducting 47 questionnaires that were mainly (83%, n=39) completed
by Emirati families, with mothers accounting for 66% of the respondents. Furthermore, after performing
the analysis, it was found that (45%, n = 21) of the children experienced anaphylaxis. 89% of the children
prescribed with the AAI were under five (Table 1). On answering the question of their willingness to
use the AAI in unintentional allergic response causing anaphylaxis, 79% (n = 37) declared that they
would use the AALI In the questions intended to assess knowledge of the AAI indication, approximately
19% of the respondents stated that they would use the AAI device in a situation of rashes that affected
the lips and caused swelling. About 2% of the respondents admitted a complete lack of knowledge of
AAI usage. The allergy doctors trained 94% of the parents, and 36% of the parents felt confident and
competent to use the AAI after experiencing AAI usage at least once in an actual situation. Most of the
children were prescribed two AAI devices, one for school and one for the home.

As shown in Table 2, the most common food allergens reported were tree nuts (62%) followed by
peanuts (38.5%). The data showed that sesame was a typical offending food which was not the case in
the region previously.

Figure 1 and Table 3 detail parental perceptions and insights of their satisfaction, capability, and
comfort with the training sessions on use of the AAI device. About 72% of the respondents strongly
admitted being comfortable in using the AAI device, and 59.6% moderately agreed. In comparison,
12.8% felt neutral, 19% were unsure about usage, and 8.5% did not show interest in using the device.
However, approximately 80.8% of the respondents demonstrated their overall competency in using the
AAI device, 14.9% showed competency, while 66% were moderately competent, and 19% were unsure
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Table 1 Characteristics of the 47 participating families

Informant
Father 16 (34)
Mother 31 (66)
Child’s nationality
Emirati 39 (83)
Foreign 8 (17)
Child’s age group
<5yr 21 (45)
5-10 yr 20 (42)
>10 yr 6 (13)
Child’s sex
Male 25 (53)
Female 22 (47)
Indication for AAI
Food allergy 42 (89)
Idiopathic anaphylaxis 2(4)
Insect/venom-induced allergy 3(7)

Number of AAI prescribed

1 10 (21)
2 33 (70)
3 3(7)
4 1(2)

Parents” awareness of when to use the AAI

Rash with breathing difficulty 37 (79)
Rash with swollen lips 9 (19)
Unsure 1(2)
Training provided by
Doctor 44 (94)
Nurse 1(2
Pharmacist 1(2)
Do not remember 12
Has used an AAI before 17 (36)

Results expressed as number (percentage). AAIL: Adrenaline auto-injector.

about their competence. Other results showed that 89% of the respondents were satisfied with the AAI
device training, about 55% were moderately satisfied, and 31.9% were delighted. However, 10.6% were
not satisfied with the training received and usage, and only 2% were unsatisfied.

Therefore, no significant difference was found after performing the univariate analysis, with minor
differences in using the AAI device by parents and their level of satisfaction while training, their level of
competency in its use, and the comparison between the past and the current usage of the device. The
relationship between the training by non-physicians and physician trainers is shown in Table 3.

However, in the ordered logistic regression model, adjusting for potential cofounders, the baseline
characteristics associated with the parental comfort level for use of the AAI were evaluated and only

their previous use of AAI was significantly associated with their competency in using the device
(Table 4).
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Table 2 Frequency of food allergens causing anaphylaxis as reported by parents

Allergen n %
Tree nuts 29 62
Peanuts 18 38.5
Egg 9 19
Cow’s milk 8 17
Sesame 7 15
Shrimp 4 8.5
Strawberry 4 8.5
Wheat 3 6.5
Lentil 3 6.5
Others 11 23

Table 3 Univariate analysis of parents and children’s characteristics in association with their reported outcome of training on a Likert

scale

Satisfaction with the training Competency in using the Comfortable and not scared to use

received AAl the AAI
Child’s Male 33+1.0 35+0.6 35+0.7
gender
Female 32+11 37+£08 33+09
P value' 0.7 0.2 05
Age group <5 33+11 3.6+0.7 351038
()
5-10 33+1.0 3.7+0.8 34+0.8
>10 28+1.1 3.6+£0.8 3.1+09
P value’ 0.6 08 0.7
Diagnosis Food allergy 32+11 3.6+0.7 34+08
Idiopathic anaphylaxis 25+0.7 3.0+0 25+0.7
Insect/venom induced 3.610.6 3.6+0.6 33106
allergy
P value’ 05 04 0.2

1Student unpaired t-test.
2Analysis of variance (ANOVA). AAL: Adrenaline auto-injector.

DISCUSSION

The present study highlights the risk of anaphylaxis and its factors, which significantly influence the
parental usage of AAI devices in the local population in Al Ain city, UAE.

Cases of anaphylaxis are commonly triggered in children by food allergens such as nuts.
Furthermore, in local studies, about 15% of anaphylaxis cases (unreported previously) were induced by
sesame|[?], an uncommon food allergen in the Middle East and North Africa region as it is widely used
and almost all children would have been exposed to it or its oil very early in life.

Our results show that the parents' comfort level and self-perceived practical capability in using the
AATI were less than expected; even with parents' education and training sessions, we observed persistent
doubts in administration of the AAI Moreover, regardless of training from the allergy specialist, and as
the majority expressed insufficient awareness on when to administer, which probably reflected the level
of anxiety in thinking any allergic reaction is anaphylaxis, or it could have been due to inadequate
information provided when the AAI was prescribed.

The number of parents who admitted being uncomfortable or unsure about using the AAI is
concerning and may harm their use of the device when needed. According to the findings of a previous
study, a similar number of parents of children aged from 0 to 18 years experiencing anaphylaxis and
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Table 4 Association between parents’ reported outcome of training and baseline characteristics in an ordered logistic regression

model

Satisfaction with the training received

Competence in using the AAI

Comfortable and not scared to use the AAI

Informant 0.7 (-5.6,2.1); 0.2 0.9 (-2.2,0.4); 0.2 -0.4(-1.7,0.8); 0.4
Nationality 05 (-2.1,1.0); 05 05 (-1.1,2.1);05 01 (-1.6,13);08
Age group -05(-14,04),03 0.1 (-0.8,1.1); 0.7 0.3 (-12,0.6); 05
Gender 0.2 ((-1.4,1.0); 0.7 02 (-14,1.0);07 0.7 (-0.4,1.9); 0.2
Diagnosis 0.2 (-0.9,1.4); 0.6 04 (-15,08);05 04 (-1.6,07);05

Training provider 0.4 (-2.2,3.0); 0.7 -16.4 (-4320, 4287); 0.9 -1.2 (-4.0,1.5); 0.3

Has used AAI before 03 (-0.9, 1.6); 0.6 1.6 (0.2, 2.9); 0.02 0.1 (-1.1,1.4); 0.8

AALI Adrenaline auto-injector.

Comfortable injecting the child Strongly agree

Agree

Competent use of auto-injector Unsure

Disagree

Strongly disagree

Satisfied with training

0% 20% 40% 60% 80% 100%

Percentage of responses

Figure 1 Parental responses regarding the outcome of training they received on how to use an adrenaline auto-injector.

food allergies used an AAI device. Furthermore, 75% of participants displayed proper technique and
abilities for using the auto-injector device[9].

Considering the anxiety and psychological effect of having a child with a food allergy, and as many
of the respondents were mothers, it is possible that the psychological effect of anxiety and stress
encountered by these mothers affected mental function reflected in the lack of confidence in using the
AAI despite satisfaction with the training received. The effect of having a child with a food allergy and
potential anaphylaxis in limiting the mental capacity in making sound decisions regarding the child's
care has been well documented in the literature[10], and it may even outweigh the stress associated with
having a child experiencing diabetes mellitus type I and other chronic diseases[9].

The highlighted difficulties associated with training demonstrate that more effort is needed to
sufficiently train parents in anaphylaxis management of their children by providing them with a
quality-training session in a calm and friendly atmosphere aided by audio-visual and tactile experiences
using the trainer AAI device in the training sessions. Although parents did not admit to suffering
undefined psychosomatic factors undermining their use of the device, it has been shown that it is not
information or earlier anaphylaxis experience that increases the ease of parents in using the AAI. We
deduce that authorisation together with continuous education on the use of the device and preventing
anxiety correlate with parents' level of comfort[10]. Therefore, to address these issues, caregivers and
parents of these children should be encouraged to practice with an outdated AAI on objects such as an
orange, apple, and cardboard instead of discarding them as this type of practice may help improve their
level of confidence.
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The variety and number of psychological stresses that parents face appear to have been underes-
timated as they influence the success of any parental empowerment and training, and must be
addressed by providing psychological support[11,12]. Group meetings of these parents would provide
an opportunity to share experiences of fear, worries, and anxieties using the AAI, which might be
beneficial in overcoming the psychological barrier[11].

Our study included a self-administered questionnaire, which could have been skewed by parental
recall bias or a desire to satisfy the treating physician. A face-to-face interview with the help of a
simulation manikin might have overcome these restrictions and would provide a more objective
assessment of the parents' confidence and technical ability than just recalling or interpreting
occurrences. Our standard practice is to use an AAI trainer to educate and review previous knowledge
and skills in using the device at every clinic visit. We delayed the training until parents completed the
surveys to reduce bias.

The single-centre and small sample size are other limitations, which majorly prevented the generaliz-
ability of the findings to our local community in our city or the UAE. More extensive multicentre
research involving other local paediatric clinics would have been beneficial to address such constraints.

Qualitative research, including face-to-face interviews, will be required to better understand the
parents' attitudes and beliefs in controlling allergic reactions in their children. The goal would be to
elicit, document, and analyse their reactions, opinions, and sentiments concerning the psychological
impact of their child's allergy on them and their mental process. Clinicians and psychologists might use
this knowledge to design suitable treatments to aid the family.

CONCLUSION

There is a requirement to advance and recover the psychological barrier and consolidate educational
provision for parents whose children have an anaphylaxis risk. Furthermore, AAI trainer devices must
be present in schools and the home for periodical practice, which helps to generate and maintain their
confidence. The AAI trainer devices are helpful as a visual and tactual tool to overcome the fear of the
lack of skills in treating anaphylaxis and ideally should be made available to all parents. In addition, it is
practical to use outdated AAI devices on objects such as oranges, apples, and so on. Group teaching and
sharing experiences are an excellent way to enhance learning and reduce stress. Psychology input
unfortunately remains a luxury and is unavailable in most health providers. Play therapists could also
have a role as they are capable of explaining needle phobia desensitisation to children and their parents.

ARTICLE HIGHLIGHTS

Research background

Food allergy is common in the paediatric age group and food allergic reactions commonly occur in the
community. The adrenaline auto-injector (AAI), issued to groups of children at risk of anaphylaxis,
remains the first and only drug of choice for treating anaphylaxis. However, data from different parts of
the world demonstrate that AAI is underused by parents and caregivers. The rationale behind this
attitude is multilateral and could be attributed to issues such as poor training on the use of the auto-
injector device, not understanding when it should be used, and both fear and anxiety of using it.

Research motivation

From our daily observations in the local paediatric allergy clinic, we found many cases of anaphylaxis
that occurred at home due to the ingestion of offending food, and parents opted to call 999 or bring the
child to the emergency department rather than using the AAI prescribed at the scene. Obviously,
underuse of the AAI can put the affected child at risk of severe morbidity or mortality. In every clinic,
we reviewed the indication for use of the AAI by parents and provided a visual demonstration on how
to use it.

Research objectives

To study the attitude of parents of children at risk of anaphylaxis with regard to the use of AAl in an
attempt to identify what prevents these parents from using the AAI when needed. The results of this
research would help professionals to be more focused on certain issues when providing counselling and
training on the use of the AALI to this cohort of parents.

Research methods

Parents of children with previous or potential anaphylaxis who have been issued with an AAI were
requested to complete a paper questionnaire on their understanding of the indications for use of the
AAI, competence in using the device, confidence and empowerment in using it in stressful emergency
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situations.

Research results

The vast majority of parents admitted receiving good and informative training on using the device and
demonstrated good knowledge on its indications. However, that was not enough to provide them with
the confidence and courage to use the device due to other factors such as anxiety, fear, or not wanting to
hurt the child with the AAI needle. Psychological uneasiness in using the device can limit parents’
ability to use it.

Research conclusions

In addition to routine training in these groups of parents on the indication of using the AAI and the
technique on how to use it, health professionals need to pay attention to the psychological factor which
could prevent these parents from underusing the device when needed. Psychological, behavioural
therapy and needle phobia desensitisation would help to overcome the barriers of phobia and anxiety
which could interfere with sound decision-making in the treatment of their children in emergency
situations.

Research perspectives

Parent training on the use of AAI should be structured and focused. Audio-visual tools should be
available in the clinic to help with training. However, the fear factor and the psychological status of
these parents should not be overlooked. A routine referral or referral of selected cases to the local
psychological service should be accessible to these parents. Play therapists can also have an important
role in both children and parents by reducing needle phobia when present.
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