
PEC Innovation 1 (2022) 100018

Contents lists available at ScienceDirect

PEC Innovation

j ourna l homepage: www.e lsev ie r .com/ locate /pec inn
Children at risk of anaphylaxis: A mixed-studies systematic review
of parents' experiences and information needs
Sholeh Rahman a, Sarah A. Elliott a, Shannon D. Scott b, Lisa Hartling a,⁎

a Alberta Research Centre for Health Evidence (ARCHE), Department of Pediatrics, University of Alberta, Edmonton, Canada
b Translating Evidence in Child Health to Enhance Outcomes (ECHO), Faculty of Nursing, University of Alberta, Edmonton, Canada
Abbreviations: ED, emergency department; KT, knowled
⁎ Correspondence to: L. Hartling, 4-472 Edmonton Clinic

E-mail addresses: sholeh1@ualberta.ca (S. Rahman), se2

http://dx.doi.org/10.1016/j.pecinn.2022.100018
Received 9 September 2021; Received in revised form
2772-6282/©2022TheAuthors. Published by Elsevie
0/).
A B S T R A C T
A R T I C L E I N F O
Keywords:
 Objective: To explore parents' self-reported experiences and information needs regarding recognition andmanagement
of pediatric anaphylaxis.
Methods:We searched Ovid Medline, Ovid PsychInfo, CINAHL Plus, the Cochrane Library, and grey literature to iden-
tify primary studies in English or French published since 2000.We used amixed-method appraisal tool and convergent
integrated approach to assess quality and synthesize data, respectively.
Results: 43 studies were included (22 quantitative, 19 qualitative, and 2mixed-method); 77%of studies had highmeth-
odological quality. Parents' experiences were categorized as: recognizing an anaphylactic reaction; managing and
responding to a reaction; emotional impact of caring for a child at risk of anaphylaxis; and interaction with the health
system and healthcare providers. Parents' information needs were categorized into themes relating to: gaps in knowl-
edge and information; type of information desired; information sources; and information delivery format.
Conclusion: Negative emotional experiences and a general lack of information were commonly reported by parents of
included studies. Provision of relevant and comprehensible informationmay help parents to make informed decisions
and manage reactions promptly.
Innovation: The findings of this review are guiding the development of an innovative knowledge translation tool (KT)
as part of a larger initiative of developing a suite of parent-focused KT tools for acute childhood conditions.
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1. Introduction

An anaphylactic reaction, or anaphylaxis, is a severe hypersensitivity re-
action that is rapid in onset and can be potentially fatal [1,2]. Globally, the
incidence of anaphylaxis and its related hospitalization rate has increased
over recent years [3,4], with children and younger age groups being at a
disproportionately increased risk of hospitalization and emergency depart-
ment (ED) visits [5,6].

The etiology of anaphylaxis varies by region depending on different al-
lergens present in the community, however, the reaction is most commonly
caused by food, medication, and insect venom [7]. In some cases, the cause
is un-identified and a combination of causes, including allergens, infection,
strenuous physical activity, and psychological distress, is believed to trigger
the reaction [2]. Food, including peanuts and tree nuts, has been identified
as the most common trigger of allergic reaction in infants and children
[8,9]. Consequently, recurrence and severe outcomes of anaphylaxis are
potentially avoidable, and in this context, prompt recognition and manage-
ment of anaphylaxis could be vital to prevent fatality [10]. Yet, manage-
ment of anaphylaxis is compounded by the fact that the reactions can be
severe and unexpected, and the symptoms can be non-specific [10,11].
This can place a heavy burden on those affected, their caregivers and fam-
ilies. The constant vigilance, continuous education of others (caregivers,
teachers) and lifestyle restrictions required to keep the child safe can
cause enormous emotional distress for families, and can negatively impacts
the child and parents' quality of life [7,12-14].

Parents can play a crucial role in the prevention, early detection, and suc-
cessful management of anaphylaxis. However, many factors including poor
parental health literacy and conflicting information in practice guidelines
may pose a challenge to acquisition of knowledge, adherence to healthcare
recommendations, and management of acute reactions, leading to unneces-
sary healthcare utilization [10,15,16]. A comprehensive understanding of
parents' experiences and information needs is therefore an essential step in es-
tablishing strategic decision-making pathways, improving quality of care,
and meeting parents' care expectations [17-19]. Additionally, this informa-
tion could be used to develop educational and knowledge translation (KT) re-
sources to support parents. Such tools are becoming increasingly important
for narrowing the gap between research and action in relation to parents
managing their child's health [20]. TailoredKT tools and strategies developed
with input from the target audience have been found to facilitate a higher up-
take of knowledge to inform health-decision making, and showing large-to-
moderate impact on care delivery [21,22].

With this in mind, we aim to develop KT tools (i.e., infographics, educa-
tional videos) to help parents of children at risk of anaphylaxis respond to
acute events efficiently. To inform the development of these KT products,
we conducted a systematic review to synthesize the available evidence on
parents' self-reported experiences and information needs related to the
management and prevention of their child's anaphylaxis.

2. Material and methods

We conducted a mixed studies systematic review [23] following an a
priori protocol (https://osf.io/dpyns), and reported the review following
2

the Preferred Reporting Items for Systematic Reviews and Meta-analysis
(PRISMA) guidelines [24]. The PRISMA checklist and deviations from the
protocol with justification are available in Appendix A.

2.1. Search strategy and study selection

A health research librarian developed and implemented the search,
which was peer reviewed by a second librarian [25]. We combined subject
headings and keywords for concepts related to anaphylaxis, hypersensitiv-
ity, children, parents, experiences, and information needs (complete search
strategy in Appendix B). In May 2020, we conducted a comprehensive
search of Ovid Medline, Ovid PsychInfo, CINAHL Plus via EBSCOhost,
and the Cochrane Library for relevant studies. We limited our search to
studies published in English or French and in January 2000 onwards.
These limits were imposed to identify studies applicable to the Canadian/
North American context and to ensure representativeness of current prac-
tice guidelines and information seeking behaviors of parents. We also
searched ProQuest Dissertations and Theses Global to locate relevant grey
literature. We manually scanned the reference lists of relevant reviews
and overviews to identify any additional studies that were not captured
by our search. After excluding duplicates, search results were exported
into a structured Excel workbook for screening. Two reviewers indepen-
dently screened titles and abstracts followed by full texts of studies marked
as ‘include/unsure’. Any disagreements were resolved via consensus or
deliberation with a third reviewer [26].

2.2. Eligibility criteria

We included primary research studies if they met the eligibility criteria
outlined in Table 1. The term “parent” included familial caregivers, repre-
senting mother/father, grandparent, uncle/aunt and any other individual
living in the same household as the child, who acted as their guardian
and was responsible for looking after the child. To conceptualize experi-
ences and information needs, we adopted the definitions used previously
by our research team in similar published reviews [27-30]. We defined ex-
periences as how parents felt (e.g. anxious, frightened, confident) and acted
(e.g. panicked, supportive, in-control) before, during, or after their child
had an anaphylactic reaction; and information needs as the type, content
or topic, quantity, frequency, and mode of delivery of information that par-
ents required or desired to receive in order to understand, prevent, and
manage anaphylaxis in their child.

2.3. Data extraction and management

We extracted study characteristics (author, publication year, country,
study design and objective, funding source); parents and children charac-
teristics (sample size, recruitment setting, sociodemographic characteris-
tics); severity and frequency of anaphylaxis; reported outcomes related to
parents' experiences and information needs. Data was extracted by one re-
viewer and verified by a second reviewer. Any disagreementswere resolved
by discussion.

https://osf.io/dpyns


Table 1
Inclusion and exclusion criteria used for study selection.

Characteristics Inclusion criteria Exclusion criteria

Study design Primary studies of any design:
quantitative, qualitative,
mixed-method

− Abstracts
− Reviews and overviews of

reviewsa

− Opinion pieces (e.g.
commentaries, editorials,
letters, etc.)

− Intervention studiesb

Population Parents, familial caregivers, or legal
guardians of children (0−18 years
of age) who have experienced at
least one anaphylaxis-related event

− Parents of children with
other health conditions

− Children
− Healthcare professionals
− Animal models

Outcome Parents' self-reported experiencesc

and/or information needsd related
to the management of their child's
acute anaphylaxis

− Parents' self-reported expe-
riences of symptoms of
their child's anaphylaxis

− Proxy reports of parents'
experiences and/or infor-
mation needs

− Satisfaction with the qual-
ity of healthcare received

Publication
date

January 2000 and onwarde Prior to January 2000

Language English or French Any other language

a Reference lists were searched to identify relevant studies that were not captured
in our literature search.

b We included baseline data related to parents' experiences and/or information
needs from intervention studies (e.g. educational interventions, behavioral modifi-
cation interventions) that aimed to influence parents' management practices in rela-
tion to pediatric anaphylaxis.

c Referred to how parents felt or acted before, during, and after an acute ana-
phylaxis event in their child, including their perspective, decision-making, compli-
ance, seeking and accepting healthcare, and quality of life as a result of their
child's anaphylaxis condition.

d Referred to parents' opinions, beliefs, misconception, preferences, and infor-
mation-seeking behavior.

e To ensure the studies are relevant to current disease management and
healthcare practices.
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Relevant quantitative data (e.g., data-based outcomes of descriptive sta-
tistical test) were extracted directly into a structured data extraction Excel
form. Relevant qualitative data (e.g. participant quotes or authors' reported
data in ‘findings’ or ‘results’ section of the studies, excluding authors' inter-
pretations) were extracted verbatim into NVivo datamanagement software
(v. 10, QSR International, Melbourne, Australia) by one reviewer and veri-
fied by a second reviewer.

2.4. Quality assessment

We used the Mixed-method Appraisal Tool (MMAT) version 2018 to as-
sess the methodological quality of the studies [31,32]. Two reviewers
assessed the quality of each study independently; any disagreement was re-
solved via discussion, until full agreement was reached. An overall quality
score for each study was obtained by summing up the ‘yes’ responses for
that study [33]. For mixed-method studies, the overall score was calculated
based on the ‘yes’ responses in the lowest rated component. We did not ex-
clude any studies based on their methodological quality, however, the qual-
ity of studies was taken into consideration when interpreting the findings.

2.5. Data synthesis

We used a convergent integrated approach to synthesize quantitative
and qualitative data simultaneously [23]. This approach, recommended
for the conduct of mixed-studies systematic reviews, requires transforming
data into a “mutually compatible format” for integration [23]. Quantitative
data were ‘qualitized’ i.e. transformed into texts or narrative descriptions.
Qualitative datawere analyzed thematically [34] using theNVivo software;
one reviewer coded the qualitative data inductively by applying one or
3

more codes to each line of text according to its meaning and content. The
codes were then categorized into themes and sub-themes. This was
repeated until no additional themes emerged from the data. A second re-
viewer verified all preliminary codes; any differences in interpretation
were resolved via discussion or consultation with a third reviewer. Emer-
gent themes and sub-themes were then finalized through iterative discus-
sion with the review team.

To create a set of integrated findings, the ‘qualitized’ and qualitative
data with similar meanings and contents were then pooled together,
where possible. Where pooling was not possible or meaningful, the sub-
themes were generated based on one data format, and the other format
was used to complement the findings. Throughout the integration process,
the ‘qualitized’ and qualitative datawere constantly compared until no new
themes emerged. An independent reviewer experienced in quantitative and
qualitative methods reviewed and verified the final integrated themes and
sub-themes.

3. Results

We identified 3599 unique records; 43 records met our inclusion
criteria (Fig. 1). Table 2 and Appendix Table B.1 provide an overview and
detailed characteristics of the included studies, respectively. In summary,
22 (51%) studies were quantitative, 19 (44%) qualitative, and two (5%)
mixed-method. The median publication year was 2013, and more than
half of the studies (n=23, 53%)were conducted inUSA and Canada. Over-
all, 77% (n = 33) of studies were of high methodological quality
(i.e., MMAT score≥ 80%) (Fig. 2 and Appendix Table B.2). Included stud-
ies represented a total parent population of 5235. Where reported, parents'
mean age was 38 years (range: 23-65), and the majority (93%) of partici-
pants were mothers.

We grouped results based on our two main outcomes of interest.
Tables 3 and 4 provide a summary of the integrated findings. The main
themes are explored below:

3.1. Parents' experiences

Forty studies (93%) reported parent experiences relating to their child's
anaphylaxis (captured via reflections or day-to-day living). Themes were
categorized around: 1) recognizing an anaphylactic reaction; 2) managing
and responding to an anaphylactic reaction; 3) emotional impact of caring
for a child at risk of anaphylaxis; and 4) interactions with the health system
and healthcare providers (HCPs).

3.1.1. (In)ability to recognize an anaphylactic reaction
Nine studies [35-43] (7 qualitative, 1 quantitative, 1 mixed-method) of

variable quality (40%, 60%, 100% of MMAT criteria met) contributed data
on parents' experiences around recognizing an anaphylactic reaction. Three
qualitative studies reported on parents' experiences related to their ability
to identify commonly occurring signs and symptoms of a reaction
(e.g., breathing difficulty, swollen face, skin rash) [35-37]. Parents who
were aware of the known allergens were vigilant and were able to identify
a reaction right away, and associate it with an allergen intake [35,37].

In contrast, the majority of the qualitative data reflected on parent's in-
ability to recognize a reaction because they didn't know the symptoms
[35,38-41]; theywere uncertain and didn't know about the food or allergen
causing the reaction [39,42]; or they didn't want to believe or accept their
child had anaphylaxis [39,40]. Quantitative data complemented thesefind-
ings by indicating that parent's ability to recognize anaphylaxis differed de-
pending on perceived severity of their child's food allergy [43].

3.1.2. Ability to respond to and manage a reaction
Seventeen studies [35,36,38-40,43-54] (9 qualitative, 8 quantitative) of

variable quality (40% to 100% MMAT criteria met) reported findings re-
lated to this theme. Findings reflected on parents' ability and level of pre-
paredness (competency) to be able to respond quickly to a reaction,
whether they acted accordingly or hesitated to act, whether they felt
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confident in their ability to administer an auto-injector (i.e., epinephrine/
adrenaline auto-injector, EpiPen) when necessary, and lessons they learned
after experiencing anaphylaxis in their child.

Hesitation to act was a commonfinding reported in several studies. This
theme arose from parents' concern about the negative effects of auto-
injector, or the idea that auto-injector was unnecessary. Parents hesitated
because they were afraid of hurting the child and inflicting more pain
[35,39,47-49]; worried about auto-injectors negative effects (including
emotional and psychological impact on child) [39,48-51]; did not think
the reaction was serious enough or auto-injector was necessary
[39,49,51-53]; or they preferred to go to a hospital instead of administering
the injection themselves [47,54].

Parents' preparedness and confidence related to the use of auto-injectors
was another sub-theme emerging from several studies. In one study, 94% of
mothers reported having a prescribed auto-injector, while only 67% reported
carrying it with them at all times, and 13% said they have used it on their
child at least once [46]. One parent stated that carrying an auto-injector at
all times was like a “safety net” and made her feel in control [35]. Two qual-
itative [38,51] and two quantitative [43,54] studies reported parents feeling
4

comfortable/confident in administering an auto-injector. Any previous auto-
injector training was associated with increased confidence in its administra-
tion [43]. Similarly, qualitative data indicated that parents who had previous
experience of using an auto-injector on their child felt comfortable adminis-
tering it [38,51,54]. In contrast, seven studies (5 qualitative, 2 quantitative)
reported on parents' lack of confidence to administer auto-injector. In one
study involving 1209 parents, 56% self-reported being afraid/somewhat
afraid to use an auto-injector, while 44% were not afraid [48]. In another
quantitative study, 75 parents (45%) felt outright uncomfortable administer-
ing auto-injector; the reason noted by 51% of them was the thought of not
being able to recognize the symptoms of anaphylaxis, while 40% feared hurt-
ing their child and 36% thought they would forget how to use the auto-
injector when under stress of an acute event [52]. Data from five qualitative
studies complemented this finding with reported reasons being self-doubt
[47]; feeling uncomfortable to administer auto-injector [51]; lack of confi-
dence to use auto-injector or being afraid of doing it wrong [49]; and not
knowing when to use an auto-injector [40].

Three qualitative [36,47,51] and one quantitative [54] studies reported
on lessons learned and realizing the importance of taking action. Parents

https://doi.org/10.1371/journal.pmed1000097


Table 2
Overview of characteristics of the studies included in the review (n = 43).

Study design, n
(%)

Country, n (%) Sample size across studies,
mean (range)

Population a Setting, n (%) Data collection method, n (%)

• Quantitative: 22
(51)

• Qualitative: 19
(44)

• Mixed-method:
2 (5)

• North America (USA, Canada):
23 (53)

• UK: 7 (16)
• Australia: 3 (7)
• New Zealand: 2 (5)
• Multiple countries b: 1 (2)
• Others c: 7 (16)

• Quantitative studies: 223 (11
to 1209)

• Qualitative studies d: 16 (1 to
84)

• Parents n: 5235 (93% mothers,
7% fathers)

• Mean age of parents: 38.0
(range: 23 to 65)

• Children n e: 5470

• Healthcare setting f:
22 (51)

• Community setting g:
9 (21)

• Mixed setting h: 3 (7)
• Online: 3 (7)
• Not reported: 6 (14)

• Interview/survey: 19 (44)
• Validated tool/-
questionnaire: 15 (35)

• Focus group: 3 (7)
• Online survey: 3 (7)
• Phone interview: 2 (5)
• Mothers' personal accounts:
1 (2)

a Numbers are based on studies that reported their sample size. One study included both parents, but did not report the number ofmothers and fathers separately (Klinnert,
2015); another study involved female caregivers and fathers, but did not specify how the female caregivers were related to the child (Song, 2018).

b One study included English-speaking participants from multiple countries (USA, UK, and Canada) using online recruitment (Broome, 2015).
c Included Croatia, Germany, Iran, Japan, Netherlands, Sweden, and Turkey.
d Including qualitative part of the mixed-method studies.
e Number of children was not reported in thirteen studies.
f E.g., allergy clinics, pediatric offices, hospitals and emergency departments.
g E.g., participants home or workplace, community events, allergy campaigns, support groups, and schools.
h Healthcare and community settings.
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who witnessed anaphylaxis in their child reflected on their own responses
and evaluated their coping skills to be better prepared in future [47]; other
parents learned the importance of not delaying and accessing emergency ser-
vices if they had to use them [36], and realized the importance of acting
quickly and using auto-injector in a life-threatening scenario [51,54].

3.1.3. Emotional impact on parents of a child at risk of anaphylaxis
Themajority (82%) of studies included in our review (17 qualitative, 17

quantitative, 1 mixed-method; 40% to 100% of MMAT criteria met) re-
ported data related to parents' emotional experiences [35,36,39-41,45-
47,49-51,54-72]. Parents often experienced panic and anxiety, were living
in constant fear, andwere traumatized by seeing their child have a reaction.
Parents reported of being greatly impacted by the burden of treatment, and
coping with feelings of regret and guilt around managing their child's
anaphylaxis.

Several quantitative studies (MMAT scores ranging 40% to 100%) re-
ported on parents' constant feeling of anxiety and panic around anaphylaxis
2
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management and preventive practices [45,46,55-58]. Three qualitative
[47,49,61] and two quantitative [54,59] studies contributed data reporting
parents' high levels of anxiety when responding to a reaction. The main rea-
sonswere related to auto-injector administration,withmany parents reporting
“being toonervous” [59], panicking [54] and feeling too anxious to administer
an auto-injector safely and properly [39,49], or conversely, not wanting to use
auto-injector or not being sure whether to use it led to panicking.

Parents' anxiety after a reaction in their child was also documented.
Abdurrahman et al. found that 94% of parents experienced anxiety after
their child's first anaphylactic reaction [61], and Scott et al. assessed par-
ents' post-traumatic stress after their child's reaction and found that parents
whowere exposed tomore allergic reactions in their child had higher stress
and anxiety [62].

Emotional burden resulting from fear and trauma most commonly
emerged from qualitative data (14 qualitative [35-37,39,47,49,50,54,64-
68,73]; 1 mixed-method study [61]; 2 quantitative studies [57,69]). Refer-
ring to a reaction as a traumatic event often stemmed from seeing the child
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Table 3
Summary of integrated findings related to parents' experiences.

Integrated findinga Contributing studies n
Sample size across the studies N

Qualitative data example Qualitized datab example

1. Recognizing an
anaphylactic reaction

Qualitative studies = 8
Quantitative studies = 1

N = 363

Hu 2005 (34): “…The other day he started to rub his eyes
and sure enough we had just eaten a peanut butter
sandwich, so for the next half hour I was constantly
watching him…”➔ Able to recognize

Vargas 2011 (23): “…And for the first 1 ½ year. I didn't
know what my daughter [had], I didn't have Epi pens at
home because I just didn't get it… I just didn't know the
symptoms…”➔ Unable to recognize

Teoh 2016 (14): Parents with greater perceived severity of
child's food allergy were able to recognize anaphylaxis.
➔Able to recognize

2. Managing and responding to an anaphylactic reaction
2.1. Ability to respond
and take action quickly

Qualitative studies = 2
Quantitative studies = 3

N=181 (sample size not reported
in one study)

Chooniedass 2018 (40): “…things are going to go into
hyper overdrive and eventually shut down… You're in a
race for time to make sure that things get fixed properly in
a timely fashion. (M2).”➔ Acting quickly

Munoz 2014 (33): “…So we rushed to the drugstore got
him some Benadryl [and] took him in [to doctor's
office].”➔ Acting quickly

Herbert 2013 (8): Approximately two-thirds of the
interviewed mothers carried an EpiPen with them and
more than 10% had used one on their child at least once.
➔ Competency

Warren 2015 (16): Mothers and fathers responded
differently to questions related to how they would handle
a problem arising with their allergic child, knowing what
to do when problems arise, believing that they can solve
the problem when it happens, they can calmly handle a
crisis situation involving the child, and knowing what
steps to take when the child is having a reaction. ➔
Competency

2.2 Hesitation to act Qualitative studies = 7
Quantitative studies = 2

N = 318

Chooniedass 2018 (40): “We should have given the
EpiPen, but it was the fear of ‘I'm going to make this worse
for my child.’ Like he's already dealing with the
struggling… we just need to get him to the hospital
because I don't want to hurt him more.” ➔ Hesitant

Munoz 2014 (33): “Even though Jonathon assesses that
Katy's allergic reaction was probably anaphylaxis, he still
says that he would not give the Epipen if he were to be in
the same situation again. He prioritizes her well-being and
diffusing the stress of the allergic reaction over the
medical concerns that Dr. Zawadzi raises.” ➔ Hesitant

Kim 2005 (9): Parents reported of not having
administered epinephrine injection although they were
told by their physician they should have used it in a prior
situation. ➔ Hesitant

Topal 2013 (15): More than half of the parents who did
not have a prescribed epinephrine injection believed the
injection was no longer needed.➔ Hesitant

2.3. Confidence using
epinephrine injection

Qualitative studies = 7
Quantitative studies = 3

N = 1509

Graceffo 2008 (39): “The third participant that was
comfortable administering an epinephrine shot was a
mother that had at the time of the interview already
administered several epinephrine shots to her son for
what she felt were severe reactions.”➔ Comfortable
administering the injection

Chooniedass 2018 (40): “Doubt. Self-doubt; do I, am I
doing the right thing? Am I over-reacting? Am I
under-reacting?…I was questioning myself while I'm
preparing to give it. (F2)”➔ Lack of confidence to
administer the injection

Herbert 2013 (8): Majority of mothers reported being
ready to manage a reaction by carrying an epinephrine
injection with them at all times.➔ Comfortable to
administer the injection

Chad 2013 (5): More than half of the parents reported
being afraid/somewhat afraid to use epinephrine injec-
tion.➔ Lack of confidence to administer the injection

2.4. Lessons learned Qualitative studies = 4

N = 54

Dobbin 2019 (32): “I learned the hard way to call an
ambulance to go to the hospital because one of his
reactions when he was about 5, I gave him the
epinephrine and ummm he was having a very severe
reaction that time and I gave him the epinephrine and
decided to get in the car and drive myself…”➔ Learn
what to do

Chooniedass 2018 (40): “Always think anaphylaxis even if
there's been a long delay between a potential exposure,
even if you haven't seen it. Because if you don't see it, your
tendency is to figure out what's wrong and I've been
caught in that trap so many times where you're trying to
figure out was there an exposure? …Rather than just
recognize the symptoms and respond appropriately.
(F2)”➔ Learn to recognize

None

3. Emotional impact of caring for a child with anaphylaxis
3.1. Anxiety and panic Qualitative studies = 4

Quantitative studies = 11
Mixed method = 1

N = 1546 (sample size not
reported in two quantitative
studies)

Gallagher 2011 (27): “I don't want the pen, I don't want
the pen,’ she just kept screaming … there was no way that
I could have safely gave her the EpiPen in the situation.
There was too much panic, she was hysterical, I was kind
of hysterical myself, not that I was screaming or anything,
you know, but I thought If I give her this am I going to hurt
her or am I going to put it in a vein, …”➔ Panic during a
reaction

Song 2018 (12): Some parents reported being too nervous
that they were not able to use an EAI properly.➔Panic
during a reaction

Ackerman 2008 (17): “Parents reported experiencing
significantly higher levels of stress if they had a child with
symptoms associated with anaphylaxis than parents of
children without symptoms associated with
anaphylaxis.”➔ Anxiety before a reaction
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Table 3 (continued)

Integrated findinga Contributing studies n
Sample size across the studies N

Qualitative data example Qualitized datab example

Abdurrahman 2013 (42): “Nearly all participants (94%)
experienced anxiety after their child's first reaction:
“The frightening part was what could have been. And so
that was a shock to the system, that I had nightmares for
weeks on end after that…”➔ Anxiety after a reaction

3.2. Fear and trauma Qualitative studies = 14
Quantitative studies = 2
Mixed method = 1

N = 1551

Rouf 2012 (35): “Horrible, horrible, thought she was
going to die (…) I was just watching her to see if she was
breathing (…) it was horrible. (Rebecca,5:74).”➔
Traumatic

Munooz 2014 (33): “I was away out shopping or
something, and [his dad] gave him the bottle, and he
immediately passed out, stopped breathing… [His dad]
called me; I met them at the hospital, but I didn't know if
he was alive or dead sort of … So that was very
traumatic.”➔ Traumatic

Springston 2010 (13): Parents of children with a recent
allergic event were frightened that the child would have a
severe reaction.➔ Fear

Fedele 2016 (7): Compared to Balanced Responders,
Anxious High Responder mothers rated the likelihood of
their child dying due to anaphylaxis significantly higher.
➔ Fear

3.3. Emotional burden,
regret, and guilt

Qualitative studies = 3
Quantitative studies = 8

N = 1770 (sample size not
reported in one quantitative
study)

Carstensen 2018 (37): “My husband and I are vigilant
about everything that we give Nancy. We do read the back
of everything but we made a mistake once that left us
feeling embarrassed and disgusted in ourselves, and the
reality is it will probably happen again in the future.”➔
Guilt

Graceffo 2008 (39): “Several mothers mentioned during
their interviews that they felt that they should have
administered epinephrine for a reaction in the past and
did not. They go on explain that they have really beat
themselves up and blame themselves for not giving the
medicine when they felt that their child probably needed
it.”➔ Regret of failing to manage a reaction

Fathi 2016 (6): Majority (~70%) of the parents in the
survey were moderately to extremely troubled with the
worry that they will not be able to help their child if they
had an allergic reaction.➔ Emotional burden

Allen 2015 (2): Parental burden was significantly greater
in parents who reported administering an epinephrine
injection to their child.➔ Burden of treatment

4. Interaction with health system and HCPs
4.1. Frustration Qualitative studies = 5

Quantitative = 1
Mixed method = 1

N = 309

Akeson 2007 (25): “Nobody told us. We actually had to
ask what happened to him … Nobody came around and
said, ‘Well, we think he has had an anaphylactic reaction’.
Anaphylaxis was never mentioned…I said ‘Is there
anything we should avoid or anything we should do, does
he need any medicine’. And they said ‘No, just carry on as
before’.”➔ Frustrated with HCP's competency

Chooniedass 2018 (40): “I know from that first time when
we got to the hospital and they were like why didn't you
give the EpiPen? And they were basically like yelling at
us.”➔ Feeling berated

Gore 2016 [41]: More than a quarter of parents (~39%)
felt that the physician did not know enough about their
child's allergic condition.➔ Frustrated with HCP's
competency

4.2. Negative experiences Qualitative = 4

N = 52

Munoz 2014 [39]: “He [doctor] looks at me and is like,
‘You use the Epipen next time! Anytime you know that
he's had exposure to peanuts you use that Epipen.’
(imitating a stern voice) And I was like, ‘Okay’ (in feigned
frightened voice, nervous laugh). And so he kind of went
in to explain. At first I kind of felt like chastised or
whatever, like I'm such a bad parent (says in a low 144
voice).”

Chooniedass 2018 [47]: “I know from that first time when
we got to the hospital and they were like why didn't you
give the EpiPen? And they were basically like yelling at us.
(F4)”

None

EAI: Epinephrine auto-injector; HCP: Healthcare provider.
a Where possible, qualitative and ‘qualitized’ data from included studies where integrated based on similarities in their meanings and contents.
b Quantitative data extracted from quantitative and mixed-method studies were transformed into texts based on meaning and content.
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having severe symptoms of a reaction (e.g., covered in hives, swollen face,
child gasping for air) [36,39,64,65]; the reaction being so severe that the
parent had to rush to an ED [36,39]; the sudden-onset nature of the reaction
[39,65]; or because the parents felt helpless and not able to control the sit-
uation [65,66]. Parents also reported having nightmares for weeks after
seeing their child in a reaction, and felt the traumatic feeling had a lasting
impact and would never leave them [50,61,65,66].

Fear also arose from parents' thoughts of not being able to manage a re-
action or use an auto-injector [49]; or from the uncertainty of how severe a
reaction could be [35,66,73]. Several studies reported on parents' fear of
7

losing the child to a reaction [39,47,49,54,65-68,73]. Parents thought
their fear of death would never go away and they had to live in constant
fear of losing their child [54].

Eight quantitative studies [46,58,60,69-73] of high quality (MMAT
scores≥80%) contributed data related to burden of treatment and/orman-
agement of anaphylaxis. Studies reported on parental burden and intoler-
ance of uncertainty due to treatment and management practices
[46,58,60,70,71,73]. Psychological impact and parental burden was re-
ported to be greater in parents whose child went to ED in the year leading
to the study [69], or those who used an auto-injector [60].



Table 4
Summary of integrated findings related to parents' information needs.

Integrated findinga Contributing studies n
Sample size across the studies N

Qualitative data example Qualitized datab example

1. Lack of information
and instruction

Qualitative studies = 8
Quantitative studies = 1
Mixed method = 2

N = 762

McBride 2010 (36): “It was very frustrating, and even now, I
find I struggle. There is not enough information…”➔
General lack of information

Carstensen 2018 (37): “There was scant guidance about the
purchasing of adrenaline autoinjectors for my daughter. We
spent hundreds of dollars buying these because we thought
they would save her life if she had a severe reaction, only to
discover later that she was too young and underweight for
them and we would have overdosed her had we used
one.”➔ Lack of information related to auto-injectors

Abdurrahman 2013 (42): More than half of the parents felt
that they did not receive enough information about food
allergy and anaphylaxis management, epinephrine
autoinjectors, and coping strategies at each step of care
received. ➔ General lack of information

Gore 2016 (43): Only 19% of parents felt they have
received enough information from emergency healthcare
personnel.➔ Lack of information related to
management

2. Information topics
and content needed

Qualitative studies = 5
Quantitative = 1
Mixed method = 2

N = 384

Hu 2007 (30): “Core information needs identified by
parents were: what is anaphylaxis, recognizing a reaction,
how to avoid and manage accidental exposures, when and
how to give auto-injector.”➔ Topic preference around
management

Gallagher 2011 (27): “They showed us how to use it but I
think that's how many years noo [now], three or four years?
I mean I'd be struggling to remember exactly what tae dae
[to do]… I would say maybe going back and getting trained
maybe once a year or something because I honestly widnae
ken [wouldn't know] what tae dae. (Father of Theodore,
13).”➔Information need related use of auto-injector

Abdurrahman 2013 (42): Majority of parents were
interested in educational program after a first reaction, and
topics suggested were recognizing an allergic reaction,
treating an allergic reaction, teaching others about food
allergy, reading food labels, and coping with anxiety.➔
Topic preference around management

3. Information seeking
behavior and the
sources of
information sought

Qualitative studies = 8
Quantitative studies = 2
Mixed method = 2

N = 542

Hu 2007 (30): “Other information-seeking phases were
those triggered by the anticipation, or occurrence, of new
events and milestones, such as further acute reactions,
starting childcare or school and travel.”➔ Information
sought “as needed”.

McBride 2010 (36): “A lot of it [information on allergies]
seems to come from overseas, like the more helpful websites
and they seem to be American or Canadian. There isn't any
specific New Zealand information… Some of the overseas
websites and books aren't that relevant to New Zealand, and
what [products are] actually available here….”➔ Online
Information source

Alqurashi 2020 (21): Parents' most preferred sources of
information about child's allergy were internet and
doctors/nurses.➔ Online information source

4. Preferences for
mode and format of
information

Qualitative studies = 3
Quantitative = 1
Mixed method = 1

N = 498

Broome 2015 (38): “I needed someone to teach me what I
needed to do in the next few days/weeks specifically before
I had time to pour over the Websites.”➔ Mode preference
for instructions

Vargas 2011 (23): “…almost 2 months have gone by since
her bad reaction … I really needed like the one pager…”➔
Format preference for written, simple instructions

Alqurashi 2020 (21): Parents' most common preferred
method of receiving ED discharge instructions were paper
handouts and less commonly Telephone line.➔ Format
preference for written

Abdurrahman 2013 (42): Preferred methods of receiving
information were reading materials and online resources.
Participants expressed the need for better education and its
dissemination (i.e., reading material, referral to support
groups or follow-up with a nurse).➔ Mode and format
preference for written materials

a Where possible, qualitative and ‘qualitized’ data from included studies where integrated based on similarities in their meanings and contents.
b Quantitative data extracted from quantitative and mixed-method studies were transformed into texts based on meaning and content.
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Feelings of regret and guilt resulting from failing or hesitating to re-
spond to a reaction was reported in three qualitative studies (100%
MMAT score) [49,51,68]. Parents felt guilty thinking that they are the rea-
son for their child's problem and they are struggling tomanage it, or despite
being vigilant they mistakenly exposed the child to an allergen [68]; other
parents felt regret because of not acting quickly and not using an auto-
injector when it was needed [49,51].

3.1.4. Experiences with the health system and health care providers
Eight studies [39-42,47,50,54,68] (6 qualitative, 80% to 100%MMAT;

1 quantitative, 40% MMAT; 1 mixed-method, 40% MMAT) contributed
data to this theme. Many parents expressed frustration and detailed nega-
tive experiences when interacting with HCPs about their child's anaphy-
laxis. Studies indicated parents were concerned with HCP's level of
competency [40-42,47] related to their child's care; parents felt that pri-
mary care practitioners were not adequately competent to recognize the
problem promptly [42]; did not take necessary steps, such as intubating
the child when needed [47]; or lacked an understanding of anaphylaxis
8

and did not know enough about allergens [40,41]. Studies also indicated
parents' frustration with inconsistent advice or conflicting information
they received from their HCPs[47,54,68], receiving inaccurate information
regarding allergens and use of auto-injector [50], or because they felt the
physician did not take the reaction seriously enough [47].

A negative experience captured by four qualitative studies
[39,47,54,68] was feeling berated by HCPs when seeking care for their
child. A parent, whowas a nurse herself, felt she was criticized by the emer-
gency healthcare staff because of not being vigilant enough to avoid the al-
lergen causing her child's reaction [68]. Other studies indicated parents
feeling embarrassed or felt they were being scolded by ED personnel for
failing or hesitating to use an auto-injector [39,47,54].

3.2. Parents' information needs

Eighteen studies (42%) reported data related to parents' information
needs and preferences for receiving anaphylaxis-related information.
Themes that emerged from the data were categorized into themes relating
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to: 1) gaps in knowledge and information; 2)type of information desired;
3) information sources; and 4) information delivery format. Below we
explore each theme.

3.2.1. Gaps in knowledge and information
Eleven studies [35,41,50,54,61,64,67,68,74-76] (10 qualitative, 1 quan-

titative, 2 mixed-methods) of relatively high quality (80% with 100% of
MMAT criteria met) reported parents feeling that they lacked information
and instructions to cope with anaphylaxis. Sixty-two percent of parents in
one qualitative study felt they were poorly informed by their HCP about al-
lergens, anaphylaxis management, and coping strategies [61]. In another
study, 23% of parents felt important information was missing from their
child's anaphylaxis action plan [76]. Similarly, Gore et al. found that only
19% of parents felt they had been given enough information by emergency
HCPs [41]. Qualitative data from several studies also indicated that parents
believed they lacked knowledge of anaphylaxis because HCPs did not give
them enough information [41,50,61,64,67,74,75]. Some parents felt that
they were expected to develop knowledge and expertise for managing ana-
phylaxis on their own [64]. Lack of sufficient information led to parents feel-
ing “ill-prepared” and not knowing how to manage an emergency situation
or how to use an auto-injector [35,41,50,54,61]. Parents were not only
yearning for adequate information, theywere also desperate to getmore em-
pathized guidance fromHCPs to ensure survival of their child [41,50,54,64].

3.2.2. Type of information desired
Five qualitative [38,49,73,75,77] (MMAT ≥80%), one quantitative

[54] (40%MMAT) and twomixed-method studies [41,61](40%MMAT) in-
dicated parents' desire for more information around management of ana-
phylaxis and use of auto-injectors. Parents wanted to know how to avoid
accidental exposures and how to manage an anaphylactic reaction
[73,75,77]; when and how to use an auto-injector [75,77]; and information
about available support groups[41,77]. Some parents felt there is a need for
regular training related to auto-injector administration to update their skills
[38,49]. In one qualitative study, parents reported their desire for a univer-
sal (provincial-level) policy or protocol for schools so that the school per-
sonnel know how to respond to an emergency arising from anaphylaxis
[54]. In addition to management strategies, two studies [61,75] indicated
parents' desire to receive information around recognizing the signs/symp-
toms of anaphylaxis.

3.2.3. Information sources
Findings related to this theme emerged from twelve studies

[41,50,51,54,61,64,67,68,74-77] (8 qualitative,MMAT≥80%; 2 quantita-
tive, MMAT ≥80%; 2 mixed-method, 40% MMAT). Parents were often
triggered to search for information if there was an anticipation or occur-
rence of a new reaction, or if they had a planned activity coming up
(i.e., travel, child starting the school, going to daycare)[75]. Across the
studies, the internet and online resources (i.e., Google, Facebook, and
blog sites) were the most commonly reported information sources sought
by parents [51,54,61,64,67,68,74,75]. Other common sources were allergy
organizations and campaigns (i.e., anaphylaxis campaign) [41,50,67,77],
and other parents as a support group (online or in-person) [51,54,64,74].
Quantitative data also demonstrated that online sources of information
were the most preferred source by parents [76].

3.2.4. Information delivery format
Five studies [38,61,64,75,76] (3 qualitative, MMAT≥80%; 1 quantita-

tive, MMAT≥80%; 1 mixed-method, 40%MMAT) indicated parents' pref-
erences for mode and format of information. At the point of contact with
healthcare services or providers, parents in qualitative studies desired to re-
ceive some sort of written information (e.g., discharge instructions, pam-
phlet) that they could refer to when they forgot the instructions
[38,64,75]. Quantitative data also showed that 45% of parents desired to
receive ED discharge instructions in paper handouts, while 41% preferred
it electronically, and only 4% preferred it via telephone line [76]. Further,
some parents indicated that they did not like to search for information
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online, and would prefer to receive clear instructions in plain language pro-
vided to them by their HCP [38].

4. Discussion and conclusion

4.1. Discussion

Our objective was to synthesize the evidence around experiences and
information needs, and use these findings to inform development of
parent-focused KT tools for anaphylaxis. The concept behind this work is in-
formed byfindings from existing studies in the field of pediatric health, that
support integrating experiences of target audience into designing effective
KT tools [20,21]. Additionally, understanding information needs helps
bridge the communication gap by providing parents the type of information
they want to receive.

In this comprehensivemixed-studies systematic reviewwe identified 43
studies that contributed to our understanding of parents' experiences and
information needs. A common finding in our review was around parents'
emotional experiences, reported in 35 studies. Many parents cited experi-
ences associatedwith panic, anxiety, and fearwhen facing an acute reaction
in their child, which largely could be due to a general lack of information
and clear instructions on management strategies, which was also reported
commonly in the included studies.

Anaphylaxis imposes an enormous psychosocial impact on the child and
the family, caused by anxiety they may experience resulting from restric-
tions put in place to protect the allergic child [13,78,79], disruption in
daily activities [80], and an overall poor quality of life [10,14]. The psycho-
logical impact on parents seems to be greater compared to having a child
with other chronic conditions [81]. The uncertainty and un-predictability
of anaphylaxis alongwith fear of a fatal reaction often causes stress and anx-
iety in parents. Several studies in our review reported an association be-
tween history of acute reactions with increased parental anxiety and
greater perceived stress [55-58]. While on-going anxiety and constant wor-
rying are very common among parents of children with allergic conditions
[82], our review found that parents whose child was diagnosed with ana-
phylaxis and had a prescribed auto-injector, became anxious and panicked
when an acute reaction occurred, or when they had to access emergency
services. Contrastingly, parents who were not aware of their child's condi-
tion also reported experiencing high levels of anxiety when they saw the
first severe reaction in their child that led to the diagnosis of anaphylaxis.
While the circumstances leading to anxiety in these two situations differ,
the experience seems to be equally disturbing and upsetting for the parent.
Fear of losing the child to a fatal reaction and feeling un-prepared to deal
with a reaction appear to be the most common contributors to panic and
anxiety experienced by parents. The experience ofwatching their child hav-
ing a reaction was frightening and traumatizing to the parents and its im-
pact lasted for a long time after the event. Day-to-day anxiety levels
appear to be higher in mothers compared to fathers [56]; however, when
it comes to managing an acute reaction, it has been reported that mothers
are calmer and more responsive, while fathers may be more likely to
panic and get nervous [39,54]. Nevertheless, caregivers' negative emo-
tional experiences are commonly reported across experiences related to
managing other child health conditions [29,82,83].

Knowledge of anaphylaxis and the resultant perceived severity of the
condition may affect a parents' ability to recognize a reaction quickly and
respond to it in a timely manner [43]. In line with an earlier review
which identified gaps in parental knowledge related to anaphylaxis [10],
data included in our review highlighted the fact that many parents felt
they lacked general information on how to recognize and manage anaphy-
laxis. We found that many parents have difficulty distinguishing between
serious and not so serious symptoms of a reaction, and by the time they re-
alize a reaction is severe, they are caught off-guard and panic. This suggests
that a lack of information on recognizing the signs and symptoms of ana-
phylaxis adds to the negative feelings experienced by parents. A similar
phenomenon was also reported by studies assessing parent experiences re-
lated to childhood asthma [82], bronchiolitis [27], and fever [30], in that
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the anxiety experienced by many parents is largely due a lack of informa-
tion and clear instructions for management.

While acknowledging the need for better education and training, it is
worth noting that responding quickly to managing a reaction might be in-
fluenced to some extent by individual characteristics. It is believed that
two common factors contributing to an anaphylactic reaction being fatal
or non-fatal are “situational circumstances” and “individual management
behaviors” [54]. One of the studies involving parents of 624 children
found that mothers reported significantly greater empowerment compared
to fathers in caring for their allergic child [44]. Similarly, findings from
Warren et al. indicated that mothers and fathers rated their ability to deal
with allergic reactions in their child differently [44]. Varying levels of emo-
tional reactions were also evident from the study by Fedele and colleagues,
where mothers of an allergic child were categorized into different types of
responders (i.e., balanced/high/low/anxious high responders) according
to their ratings on several food allergy anxiety and adaptation scales [57].

We found that parents felt HCPs and emergency personnel did not pro-
vide enough information about allergy triggers, anaphylaxis management,
auto-injectors, and coping strategies [41,61,76]. Lack of information may
mean that the seriousness of the reaction often goes under-appreciated by
parents. For the same reason, although an auto-injector is often prescribed,
families do not own one nor carry it with them at all times; or even if they
did carry one, they were hesitant to use it on their child.

According to the existing recommendations, administering intra-
muscular epinephrine is the first-line emergency management of an acute
anaphylactic reaction, and delay in administering the injection can be fatal
[84,85]. Yet, we found that many parents hesitate to use it and do not feel
comfortable or confident in their ability to administer the injection. In one
study, a mother stated that she was so uncomfortable to use the injection
on her son that she decided to go to a hospital on multiple occasions [51].
Fear of hurting the child or thinking the injection was un-necessary were
common reasons cited by parents. While owning an auto-injector made
some parents feel confident and in-control [35], failing to use one was asso-
ciated with feelings of regret or guilt [49,51]. Consistent with an earlier re-
view [10], our review highlighted that lack of sufficient training and clear
instructions on how to use the auto-injector was a common contributor to
parents' lack of confidence and negative experiences with the device.

Although early recognition of signs and symptoms by parents is impor-
tant, being able to act quickly and administer epinephrine within the first
few minutes of a reaction is more life-saving [86]. Upon diagnosis of ana-
phylaxis, physicians often prescribe epinephrine injection, however,
many parents felt they did not receive adequate training on how to use
the device [87,88]. Parents expressed their desire to receive more informa-
tion on when and how to use auto-injectors, particularly they wanted this
information to be included in their action plans or post-discharge written
instructions [38,77].

Physicians are known to be reliable sources of information by many par-
ents [89]. Other parents found nurses as a valuable source of information be-
cause they were able to spend more time with them compared to a physician
[64,67,75]. However, parents' experienceswith inconsistent advice andman-
agement strategies by HCPs may cause them to turn to other sources
(e.g., relatives, friends, online resources). Additionally, not receiving informa-
tion from their preferred primary source caused some parents to worry and
question the reliability of information on the internet and other sources [75].

Many parents referred to anaphylaxis campaigns and parental support
groups (virtual and non-virtual) as useful sources of information that
helped them cope. The internet was also identified as a very common
source of information. However, although many parents accessed internet
and online resources, they did not always believe that the information
was trustworthy, an observation that is consistent with previous evidence
[89]. Interestingly while some parents believed there is insufficient accessi-
ble information, others thought there is over-load of online information
that is not always relevant to their situations or concerns [68]. Although
we found limited data related to informationmode and format preferences,
it appears that parents generally wish to receive the information from their
HCP in writing, and in plain language that is easy to understand and follow.
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4.2. Limitations

Our review may be limited by the fact that most of the data relating to
parents' experiences and information needs were collected retrospectively
and thereforemight be susceptible to recall bias [90,91]. This is particularly
important with regard to emotional aspects of experiences, such as fear,
panic and anxiety, which tend to fade away as more time passes from the
occurrence of the event [92]. As most episodes of anaphylaxis tend to
occur un-expectedly in a community setting, it was not reasonable to
limit the studies to acute care settings (e.g., ED or hospital) where it is
expected that experiences and information needs would be raw and more
accurate.

Another potential limitation was that it was challenging to distinguish
the experiences and information related to acute reactions from that related
to long-term management of anaphylaxis. This was mitigated by having
two reviewers extract and verify the data and its relevancy to the review
question, and therefore minimize the possibility of errors in interpretation.
Further, majority of participants in the included studies were mothers. Al-
though this is anticipated, as generally mothers are more commonly in-
volved in caring for a child, involving fathers and other caregivers in
future studies could overcome this evidence gap. Similarly, almost all of
the studies in our review were based on food-related anaphylaxis. While
food has been identified as the most common allergy trigger in pediatric
population, it is possible that parents would have different experiences
and information needs with respect to other allergens.

4.3. Innovation

To our knowledge, this is the only systematic review that uses a mixed-
studies design approach to synthesize evidence around experiences and in-
formation needs of parents of children at risk for anaphylaxis.While there is
no theoretical framework underpinning this review, we specifically set out
to collate this data in order to support the research practice gap, and inform
the development of KT tools on this topic. In child health research, KT tools
are often seen as a valuable resource to guide parents in informed decision-
making [20,93].

It has been previously shown that parents receiving anaphylaxis educa-
tional modules have significantly improved knowledge and competency in
emergency management, and reduced anxiety levels [45]. Providing com-
prehensible and accessible information to parents is one way to empower
them in decision-making related to their child's health [94]. Innovative
and tailored KT tools and interventions can ensure that the best available
research evidence is accessible by parents in a user-friendly format to sup-
port informed decision-making. This is particularly important in relation
to acute childhood conditions where propermanagement strategies and ad-
herence to practice recommendation could be life-saving. Building on these
theories, the findings of this review were combined with parent interviews
to develop an innovative KT tool to help parents understand and manage
anaphylaxis efficiently (https://www.echokt.ca/anaphylaxis/).

4.4. Conclusion

Parents' experiences and information needs seem to be inter-connected
when it comes to managing their child's health conditions. This review
highlighted that for many parents managing an acute anaphylactic reaction
is frightening and stressful, leading to significant emotional burden.
Coupled with the unpredictability and uncertainty of the reactions, these
feelings often stemmed from gaps in crucial knowledge about anaphylaxis
allergens, lack of information regarding management and HCP support.
Furthermore, our review indicated that although parents lack knowledge
and competency, they are interested to acquire more information and
search for helpful resources in order to feel more confident in their ability
when responding to a reaction. This highlights the importance of develop-
ing practical resources for parents while addressing contextual aspects and
knowledge gaps.

https://www.echokt.ca/anaphylaxis/
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