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Abstract
Background and objective: The incidence of food allergy among children is on the rise. Children 
who are diagnosed with a food allergy receive long-term treatment for allergy management 
from allergy specialists, nurses and dieticians. This management may include the prescription 
of an adrenaline autoinjector (AAI) if the child is at risk of a severe allergic reaction (ana-
phylaxis). Therefore, it is important that parents of children with allergies are trained in the 
recognition of anaphylaxis and in the correct administration of an AAI. However, many parents 
are unable to correctly administer an AAI when assessed. The aim of this study is to review the 
current literature on caregiver’s and paediatric patients’ ability to use an AAI. 
Methodology: An electronic search to evaluate AAI technique in caregivers and children with 
food allergy was conducted. A total of 323 articles were screened in which 10 studies were 
reviewed. 
Results: Seventy-eight percent of parents who had never been trained in the use of an AAI 
were unable to trigger it. In studies where paediatric patients’ ability to use an AAI was 
assessed, a mean score of 7.78/9 was derived for AAI knowledge among adolescents. 
Conclusion: Caregivers and patient’s ability to use an AAI was inconclusive, and further 
research should address the validation of an assessment tool for AAI use. A significant improve-
ment in AAI use was found after an educational intervention. This highlights the need for 
improved education for allergic individuals and their caregivers, and further study should 
explore what are the best educational methods to meet these needs. 
© 2022 Codon Publications. Published by Codon Publications.
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carried out to identify literature with relevance to the 
research topic to achieve the above stated objectives.

The filters that were applied to both PubMed and Wiley 
Online Library search results are shown in Table 1. 

Inclusion and exclusion criteria

Due to the niche topic of this literature review, articles 
dating back to 2000 were used, many of which proved to be 
relevant and had they not been accounted for, would have 
resulted in a much narrower review of the chosen topic. 

Several inclusion and exclusion criteria were applied to 
the search results obtained in both databases, which are 
outlined in Table 2. 

Selection criteria

The initial PubMed search produced 14 results and Wiley 
Online Library search yielded 631 results, which were then 
condensed down to 13 and 323 results, respectively, after 
filter application. Of these 336 studies, 286 failed to sat-
isfy the inclusion criteria. The remaining 50 studies were 
analysed in full to further refine the selection (Figure 1). A 
total of 10 articles were ultimately selected for the litera-
ture review.

The reasons for excluding articles during the screening 
and eligibility stages are outlined in Tables 3 and 4. 

Validity of articles

All articles analysed in this literature review were criti-
cally evaluated using the EBL Critical Appraisal Checklist 
(Appendix A). 

Results

Of the 10 studies selected for review, 5 were conducted in 
the UK,2,4–7 2 were conducted in Australia,3,8 another 2 con-
ducted in the USA9,10 and 1 was conducted in Israel.11 There 
was a range of sample sizes among the studies (60–188), 
with a mean of 115.5. The articles were analysed in the 
categories of population, study methodology, AAI assess-
ment tool used, key findings and strengths and limitations. 
A summary of the 10 articles is shown in Table 5.

The average validity score using the EBL Critical 
Appraisal Checklist was 82.5%, with the validity scores in 
each section summarised in Table 6.

Introduction

Children diagnosed with a food allergy require long-
term follow up with paediatric allergy specialists, nurses 
and dieticians to understand the prevention and correct 
management in the case of accidental exposure which can 
produce a broad spectrum of allergic reactions.

Anaphylaxis is a severe allergic reaction associated 
with lower respiratory or cardiovascular features1 that can 
be rapid in onset and occasionally fatal.2 Although anaphy-
laxis is uncommon, the incidence is increasing, with the 
highest number of cases being seen in children and adoles-
cents.2 Mortality from anaphylaxis is uncommon yet well 
documented and is usually the result of hypoxia resulting 
from cardiovascular collapse, airway tract obstruction or 
pulmonary oedema.3 

Adrenaline is the drug of choice for the treatment of 
anaphylaxis.3 It is therefore recommended that children at 
risk of food-induced anaphylaxis have access to their pre-
scribed adrenaline autoinjector, be it at home, school or 
out and about.4 Parents and children who have been pre-
scribed an adrenaline autoinjector (AAI) should be given 
instruction and guidance on when and how to use it by a 
trained healthcare professional.2 However, many patients 
and caregivers are often unable to demonstrate correct 
administration of the devices when assessed.2 This may 
reflect several issues including training effectiveness or 
lack of training, user stress during administration or inher-
ent differences consequent of the design of the individual 
autoinjector.2

Aim

The aim of this literature review is to search for and 
appraise the existing literature related to administration 
techniques of adrenaline autoinjectors for caregivers and 
patients with food allergies. 

Objectives

The objectives of this review are to:
1.	 Quantitively evaluate the administration techniques of 

adrenaline autoinjectors in caregivers and children diag-
nosed with food allergy. 

2.	 Describe the effects of educational or training inter-
ventions on the administration technique of adrenaline 
autoinjectors in parents and children diagnosed with a 
food allergy. 

3.	 Explore the factors which may influence the administra-
tion technique of adrenaline autoinjectors in caregivers 
and children with food allergies. 

Methods

Search strategy 

Two databases were utilised, namely PubMed and Wiley 
Online Library, to carry out an electronic search. This was 

Table 1  List of filters that were applied to PubMed and 
Wiley Online Library.

Number Filter Specification

1 Publication date 2000–2021
2 Language English
3 Publication type Journal
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Table 2  Inclusion and exclusion criteria.

Inclusion criteria Exclusion criteria

Articles with full online text availability Articles without full online availability 
Articles published between 2000 and 2021 Articles published before 2000
Articles published in the English language Articles published in non-English language
Original research studies Systematic review or meta-analysis
Studies with a population of caregivers and/or paediatric 

patients
Studies which did not involve caregivers or paediatric patients 

(e.g., adult patients, healthcare professionals, teachers)
Studies involving patients with food allergies who require the 

prescription of an adrenaline autoinjector. 
Studies with patients who carry an adrenaline autoinjector 

for other medical reasons. 
Studies which evaluate the administration technique of an 

adrenaline autoinjector. 
Studies which only assess knowledge of allergies or allergic 

reactions. 
Studies which assess adrenaline autoinjector administration 

technique with a demonstration or explanation. 
Studies which only enquire about comfort with using an 

adrenaline autoinjector. 
Studies which assess adrenaline autoinjector administration 

technique before and after an educational intervention. 
Studies which compare the administration technique and 

caregiver or patient preference of different brands of 
commercially available adrenaline autoinjectors. 

Studies which compare the mechanical functionality of 
different adrenaline autoinjectors or assess adrenaline 
autoinjector administration technique to evaluate the 
functionality of prototype autoinjectors.

Figure 1  Flow chart outlining study selection from database search to studies included.
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The effect of a training or educational 
intervention on adrenaline autoinjector 
administration technique

Five studies compared the AAI administration technique 
of participants both before and after receiving an educa-
tional or training intervention.6–8,10,11 A clinical nurse spe-
cialist educated the participating families on the usage of 
an Epipen®.6 At baseline, 13 (50%) of those who were pre-
scribed an Epipen® could identify all three critical steps, 
which improved to 22 (97.5%) after receiving the educa-
tional intervention, with an improvement of 83%.6 

When participants were trained by an allergist in either 
Epipen® or Anapen®, 84% correctly demonstrated the use of 
the AAI before training (79.25% Anapen®, 89.26% Epipen®), 
which improved to 100% in both cohorts after training.8 
In a follow-up study 3 months later, the ability to recall 
Anapen® was 37% compared to 87% for Epipen®.8 

When participants received written instructions and 
training from a physician on the use of Epipen®, the mean 
score of this subgroup improved from 4.71 ± 3.04 to 6.7 ± 
3.18 (P < 0.001).11 

When developing and validating educational materials for 
parents of children with allergies, ability to perform all steps 
increased from 18 to 95% after training (mean scores increased 
from 3.4 to 5.95, P < 0.001).10 The mean score declined to 5.47 
after 1 year, still significantly above baseline.10 

Adrenaline autoinjector administration technique 
among paediatric patients and caregivers 

All 10 studies assessed the AAI administration ability.2,3–11 
Seventy-eight percent of parents who had never been 
trained in the use of an AAI were unable to trigger it, while 
35% of parents who had received a demonstration too failed 
to trigger it.4 Twelve percent of mothers performed all 10 
steps successfully with Epipen® compared to 32% of moth-
ers with Anapen®.2 Twenty-four percent of parents could 
recall all four steps of Epipen® in one study,3 compared to 
50% who could identify all three critical steps of Epipen® in 
another study.6 Eighty-nine percent and 79% of parents suc-
cessfully administered Epipen® and Anapen®, respectively, 
after 2 min of familiarising with them.8 Eighteen percent 
of parents performed all six steps of an unidentified AAI 
administration correctly.10 

In studies where paediatric patients’ ability to use an 
AAI was assessed, there was a mean score of 7.78/9 for AAI 
knowledge among adolescents, and 18% could identify all 
nine steps correctly.5 

Two studies compared AAI administration among both 
parents and patients.9,11 In one study, 19% received a score 
of 0 when assessed in Epipen® use, while only eight (5.6%) 
scored the maximum 10 with a mean of 4.03 ± 3.11 The 
other study reported that 32% of the participants demon-
strated the use of the AAI correctly.9 

Table 3  Explanation for exclusion of articles during screening stage.

Explanation for article exclusion in screening stage Number of articles

Articles not fully available online 138
Review articles or meta-analysis 36
Guidelines 20
Editorials or letters 23
Book chapters 11
Epidemiological studies 18
Immunotherapy for children carrying an adrenaline autoinjector 9
Assessment of pharmacist education for parents on adrenaline autoinjector administration 2
Conference meetings 8
Population of healthcare professionals only 10
Population of teachers only 4
Frequency of adrenaline autoinjector administration during anaphylaxis 7
Total 286

Table 4  Explanation for exclusion of articles during eligibility stage.

Explanation for article exclusion in eligibility stage Number of articles

Adult-only patient population 5
Carry adrenaline autoinjector for other medical conditions 4
Assess knowledge on allergies and when to use an adrenaline autoinjector 8
Assess the carrying of adrenaline autoinjector habits among children with allergies 8
Assess incidence of accidental adrenaline autoinjector administration 5
Assess comfort in using an adrenaline autoinjector 5
Assess mechanical functionality of adrenaline autoinjectors 4
Assess the usability of prototype adrenaline autoinjectors compared to commercially available adrenaline 

autoinjectors
1

Total 40
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cause the failure of adrenaline administration, a limitation 
in this study’s analysis. A limitation of the second study8 was 
that the study population consisted of parents who were 
not familiar with the usage of AAI, and they were given only 
2 min to familiarise themselves with using the AAI before 
assessment. Therefore, the findings may not represent the 
population of parents who are familiar with AAI devices but 
those who have not been given the chance to study in detail 
themselves how to use it, especially as this would not reflect 
a real emergency. There were no significant differences 
found between caregiver and adolescent patient AAI use, 
and the average score was 7.78/9.5 However, a significant 
limitation in this study was that AAI technique was assessed 
with a set of multiple-choice questions, which was less accu-
rate than the demonstration of AAI use.5 

The wide range of reported AAI ability may be due 
to the varied tools to assess AAI use in their respective 
populations, as shown in Table 6. Lower quality articles 
failed to address those steps in AAI administration which 
the participants failed to do,4 assessed AAI administra-
tion over the phone3 or used a multiple-choice question-
naire.5 Another lower quality study11 emphasised the failure 
of many caregivers to perform the final two steps in the 
assessment (hold in place for 10 s, massage site after injec-
tion) which do not indicate that adrenaline administration 
had failed. Part of assessment included whether parents 
failed to remove clothes before injection, which in fact is 
an unnecessary step in AAI administration and may prolong 
the administration of adrenaline.12 Studies of higher quality 
assessed AAI administration by using tools which evaluated 
fewer steps,6,7 used device-specific steps for successful 
administration6,8 and identified steps which were “critical” 
to the administration of adrenaline, which would result in 
an automatic failure of adrenaline administration.7,8 

All five studies, which evaluated the effectiveness of 
educational intervention on AAI use,6–8,10,11 found that AAI 
administration improved significantly. Three of the five 
studies6,8,10 assessed the AAI ability prior, immediately after 
and several months after receiving the intervention. This 
method showed the long-term impact of the educational 
intervention on AAI delivery technique, and in all stud-
ies, AAI ability was above baseline even up to a year after 
the initial training. However, in one case,8 baseline results 
were already high as the parents were allowed to familia-
rise themselves with the pen for 2 min before assessment, 

In a study on AAI administration, it was found that suc-
cessful AAI administration declined after switching to a 
new brand without receiving training (73.1–65.7%).7 

Factors which affect adrenaline autoinjector 
administration technique

Differences in AAI design were discussed in three stud-
ies.2,7,8 A higher proportion of mothers correctly performed 
all Anapen®-specific steps (32%) than Epipen® (12%).2 This 
contrasts with the findings of another study,8 where it was 
observed that significantly more participants correctly 
demonstrated Epipen® use (87%) compared to Anapen® (35%) 
3 months after training, and critical errors were more com-
mon with Anapen® (59% vs 13%, P = 0.01). When switching to 
a new device without training, difference in success rates for 
participants switched to a two-cap device (Anapen®) from a 
single-cap device (Epipen®, New Epipen®, Jext®, Auvi-Q®) or 
vice versa (36%) when compared with participants switched 
between different single-cap devices (78%).7

The other factors observed by some studies which were 
found to significantly influence the ability of participants to 
administer an AAI included demonstration by a specialist 
allergist compared to a specialist or general practitioner 
{5.7 [2.0–16.3] vs 2.0 [0.9–4.9] odds ratio [95% confidence 
interval (CI)], respectively}4 and membership in a lay orga-
nization or support group for allergy [4.4 (2.0–9.6) odds 
ratio (95% CI)].4 Previous severe allergic reactions [1.0 
(0.3–13.7) odds ratio (95% CI)]4 and time elapsed since last 
demonstration of AAI use [<12 months vs >24 months; 4.8 
(1.6–13.7) vs 4.8 (1.6–13.7) odds ratio (95% CI]4 were not 
found to relate to the ability in AAI use. 

Summary of results

Discussion

Findings on ability to use an AAI varied significantly, the suc-
cess rates ranged from 5.6 to 84%.8,11 However, the former 
low maximum success rate of the above study11 is caused by 
the significantly high proportion (87%) of those who failed 
to massage the site after injection, a step which does not 

Table 6  Summary of validity scores of the selected articles using the EBL Critical Appraisal Checklist.

Study Section A: 
Population

Section B:  
Data collection

Section C:  
Study design

Section D:  
Results

Overall score

Arkwright & Farragher (2006)4 83.33% 60% 80% 66.66% 72.7%
Brown et al. (2013)2 75% 57.4% 100% 100% 80.7%
Gold & Sainsbury (2000)3 66.66% 50% 100% 100% 78.2%
Jones et al. (2015)5 100% 80% 100% 100% 95.45%
Kapoor et al. (2004)6 100% 71.4% 100% 100% 91.7%
Robinson et al. (2014)8 87.5% 71.4% 100% 100% 88.46%
Segal et al. (2012)11 50% 57.1% 80% 66.66% 62.5%
Sicherer et al. (2000)9 83.33% 66.66% 100% 66.66% 78.26%
Sicherer et al. (2012)10 83.33% 66.66% 100% 100% 88.46%
Umasunthar et al. (2015)7 100% 71.4% 100% 83.33% 88.46%
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months after the intervention was given. This highlights 
the need for improved education for allergic individuals 
and their caregivers, and further study should explore what 
are the best educational methods to meet these needs. 
Finally, AAI administration ability varied among different 
AAI devices; therefore, as more AAI brands come to the 
market, device switches could become a significant clinical 
issue,7 and the rate of device switches and the effect this 
has on the ability to administer an AAI in an emergency 
should be investigated. 
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and even though there was an improvement after training, 
it may not accurately reflect the true improvement from 
training. While another study7 showed that switching to a 
new device without receiving training decreased the suc-
cess rate of AAI administration, they did not carry out 
baseline evaluations of participants before they received 
training in the initial device. This limitation may question 
the validity of their results. 

Apart from educational interventions, another factor 
influencing AAI administration that was explored in some 
of these studies was the brand or type of AAI used.2,7,8 A 
higher proportion of participants successfully used Anapen® 
compared to Epipen®,2 but the converse of this was found 
in another study.8 However, the former study,2 scored par-
ents out of 10 possible steps, while the latter8 marked out 
of 6 and 5 possible steps for Anapen® and Epipen®, respec-
tively. The increased number of steps in their criteria may 
have affected the accuracy of these results by including 
steps that were unnecessary for the successful administra-
tion of the devices. 

This review of literature highlighted some areas where 
further research is required. While all 10 studies assessed 
the ability to use an AAI, the wide range of assessment 
tools employed did not allow for accurate comparisons of 
the results; therefore, further study should be carried out 
to design and validate an assessment tool for AAI adminis-
tration technique which can be applied to future studies 
when assessing caregiver and patient AAI use. In addition, 
other factors that may influence AAI ability, such as the 
influence of parental knowledge of AAI use on the child’s 
knowledge to use AAI was not explored in any of the 
reviewed studies. Otherwise, this review covered a large 
cohort of the available research in this area. 

There were several limitations identified in this review. 
The scope of this review was limited by the small num-
ber of studies reviewed. Also, only two online databases 
were searched, and it is possible that a significant number 
of relevant studies were missed by failing to search more 
databases. In contrast, strength of this review was that all 
the studies selected underwent rigorous critical appraisal 
and detailed analysis of their methodologies and findings. 

Future perspective

The introduction of new technologies including new ways 
to administer adrenaline for anaphylaxis in the following 
years could drastically change the way that we use adrena-
line autoinjector devices.13 

Conclusion

Children are reliant on their parents to take responsibil-
ity of their allergy, to recognise the signs and symptoms 
of anaphylaxis, and to deliver adrenaline promptly.2 The 
review of parents’ and patient’s ability to use an AAI was 
inconclusive, and further research should address the 
validation of an assessment tool for AAI use. However, a 
significant improvement in AAI use was found after an edu-
cational intervention, and this improvement was still seen 
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