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Abstract
Background: Anaphylaxis is a systemic, life-threatening reaction and its prevalence is rising 
amongst adolescents and young adults (AYA) with food allergies. The likelihood of fatal ana-
phylaxis is disproportionately high in this population. The effective management of anaphy-
laxis can be done by adhering to various food allergy-related self-care behaviours, namely 
avoidance of allergens, carriage and use of adrenaline auto-injectors (AAI). Unfortunately, 
compliance of AYA to these behaviours is believed to be suboptimal and the likely reason 
behind their increased rates of fatal anaphylaxis. 
Methodology: To evaluate the adherence to food allergy-related self-care behaviours amongst 
adolescents and young adults with anaphylaxis an electronic search was conducted utilizing 
PubMed, MEDLINE, and CINAHL plus to identify relevant studies. 175 article abstracts were 
screened, and 26 remained which were read in full to determine which best satisfied the 
inclusion and exclusion criteria. Ultimately, 10 articles were selected for this review. 
Results: The compliance to food allergy-related self-care behaviours amongst AYA founded to 
be suboptimal. AAI design, peer influence, and emotional attitudes of AYA were found to be 
the most significant factors influencing AYA compliance to self-care behaviours. 
Conclusions: The adherence of AYA to food allergy-related self-care behaviours is subopti-
mal and evidence on the factors affecting AYA compliance has been largely contradictory. 
AAI design, peer influence, and emotional attitudes are significant factors influencing AYA 
adherence. Therefore, further research directed at these factors is imperative in facilitating 
the design of guidelines to maximize the adherence of AYA to food allergy-related self-care 
behaviours.
© 2022 Codon Publications. Published by Codon Publications.
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Introduction

Anaphylaxis can be defined as an acute, life-threatening 
systemic allergic reaction with different mechanisms, trig-
gers, clinical presentations, and severity.1 Studies suggest it 
is increasing in prevalence worldwide, particularly in devel-
oped countries and amongst children and adolescents. 

Importantly, the management of anaphylaxis is well 
established. Adrenaline administered intramuscularly into 
the anterolateral thigh is the cornerstone of treatment.2 
However, adrenaline auto-injectors (AAI) are consistently 
underutilized by patients, with one study finding only 
36.3% of anaphylaxis cases had an AAI administered before 
Emergency Department (ED) arrival.3 Failure to use AAI 
appropriately increases the likelihood of hospital admis-
sion and fatal outcomes.3,4 Fatal anaphylaxis is dispropor-
tionately common amongst adolescents and young adults 
(AYA), yet little work is done to ascertain exactly why they 
are so vulnerable.4,5 This is a significant issue given the 
rising prevalence of anaphylaxis and food allergies in this 
population.

Optimal management of food allergy involves adhering 
to many food allergy-related self-care behaviours such as 
avoidance of known allergens, carriage of AAI, and use of 
AAI. It has been speculated that the higher rates of fatal 
anaphylaxis amongst AYA are linked to failure to comply 
with these behaviours. 

The aim of this study is to systematically review and 
appraise the published literature on the adherence of AYA 
to food allergy-related self-care behaviours and the rele-
vant factors influencing this. 

Objectives

1. To evaluate the adherence to food allergy-related self-
care behaviours amongst adolescents and young adults 
with anaphylaxis; namely, avoidance of allergens, AAI 
carriage, and use of AAI.

2. To identify the factors affecting adherence to food 
allergy-related self-care behaviours in this population. 

3. To examine the subsequently proposed strategies to 
improve AYA adherence to food allergy-related self-care 
behaviours.

Methodology

Literature search strategy

An electronic search was conducted on PubMed and 
EBSCOhost databases, to identify relevant existing litera-
ture on this topic and to address the aim and objectives of 
this review.

Inclusion and exclusion criteria

Due to the relatively limited body of research in this 
area, articles dating as far back as 2005 were included. 
Additionally, the location was not limited to Ireland as 

Table 1 List of filters applied to PubMed, MEDLINE, and 
CINAHLplus.

No. Filter Specifications

1 Language English
2 Date of Publication 2005–2020
3 Species Humans
4 Subject Age Child, Adolescent, Young Adult
5 Text Availability Full Text

primary searches found no applicable articles from Ireland 
(see Table 1).

Study selection process

On PubMed, the initial search yielded 152 results and was 
reduced to 93 after the application of filters (Table 1). On 
EBSCO, the initial search yielded 263 results but was subse-
quently reduced to 96 after filters were applied (Table 1). 
After the removal of duplicates, 175 articles remained. Of 
the 175 abstracts screened, 149 were found to not fulfil 
the inclusion criteria (Table 2). 26 articles remained which 
were read in full to determine which articles best satisfied 
the inclusion and exclusion criteria. Reasons for exclusion 
of articles is shown in Table 3. Ultimately, 10 articles were 
selected for the review.6–15 A flow chart summarizing the 
search stategy is shown in Figure 1. 

Data extraction and management

The data extracted from the included studies include the 
authors, year of publication, location, study title, objec-
tives, study population, sample size, selection criteria, 
study design, methods, key findings, and the strengths and 
limitations of each study. Mendeley Reference Management 
Software was used to manage references.

Article validity and quality 

This literature review included 10 studies. Seven of the 
studies were quantitative and included five cross- sectional 
studies, one prospective questionnaire-based study and 
one observational, retrospective cohort study. Three qual-
itative studies with a semi-structured interview design 
were also included. The included studies were conducted 
across several countries, five in the UK, four in the USA, 
and one in Spain. The sample size ranged from 18 to 1885. 
The results are shown in Tables 6 and 7 of the “Results” 
section. Critical appraisal was conducted on each study 
using the EBL and CASP critical appraisal tools. The quan-
titative studies with the highest validities were proved to 
be cross-sectional and prospective questionnaire-based 
studies.6,7 Each of the qualitative studies was proved to be 
robust with one study found to be less valid.14 
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Table 2 Inclusion and exclusion criteria for studies to be included in this literature review.

Inclusion criteria Exclusion criteria

Articles available in English Articles in languages other than English
Studies that were published between 2005 and 2020 Studies that were published prior to 2005
Studies on humans Articles without full text availability
Studies on children, adolescents, and young adults Articles that are systematic reviews, editorials, periodicals, 

case reports, series, or meta-analyses
Articles with full text availability online or through the UCC 
library online loans

Studies involving venom and drug-induced anaphylaxis

Studies that evaluated risk-taking behaviours related to and 
adherence to allergen avoidance, AAI carriage, and use

Studies that did not address AAI in any regard, be it 
carriage or use

Studies that explored factors affecting adherence in this 
population

Studies addressing adherence of healthcare workers to 
anaphylaxis protocol, adrenaline use, or prescription

Articles that are either quantitative or qualitative peer-
reviewed, original research studies

Studies examining the clinical relevance of immunotherapy 
in treating food allergies

Studies exploring food allergies or food-induced anaphylaxis Studies that were not include children, adolescents, or 
young adults in the study sample

Records identified from 
PubMed (n = 152)

Records remaining 
after application of 

filters (n = 93)

Records remaining 
after application of 

filters (n = 96)

Records remaining 
after the removal of 
duplicates (n = 175)

175 abstract screened 
for inclusion

26 full text articles 
screened for inclusion

10 articles included in 
mixed-method review

In
cl
ud
ed

El
ig
ib
ili
ty

Sc
re
en
in
g

Id
en
tif
ic
at
io
n

149 abstract screened 
did not meet inclusion 

criteria

16 articles excluded,
did not meet inclusion

criteria

Records identified from 
MEDLINE and CINAHL 

plus through EBSCO host
(n = 263)

Figure 1 Search strategy for selecting relevant articles for inclusion in this review.
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Table 3 Reasons for exclusion of articles from review 
during the screening process.

Reason for exclusion Number of 
articles

Studies predominately on children/adolescents 
with non-food allergies or asthma

37

Systematic reviews or meta-analyse 33
Studies focusing on adults, e.g. parents, school 

staff
26

Articles addressing adherence of healthcare 
workers to anaphylaxis protocol, adrenaline 
use, or prescription

22

Studies that did not address AAI in any regard, 
be it carriage or us

17

Studies addressing risk-taking and self-care 
behaviours with regards to another disease, 
i.e. not related to food allergy

14

Articles focused on pharmacological factors 
associated with allergy treatment/
immunotherapy 

11

Editorial or periodical 3
Case reports or series 2

Total 165

Results

Adherence to food allergy-related self-care 
behaviours amongst AYA

Avoidance of allergens and carriage of AAI
Six studies probed AYA avoidance of allergens.6,8,10,12,14,15 Rates 
of AYA always avoiding their allergens ranged from 39.5% to 
85%.6,12 Sampson et al.8 reported that 42% of AYA were willing 
to eat a food labelled “may contain” an allergen. Rates of 
AYA “always” carrying AAI varied between 9.6% and 61%.6,8,12 

Knowledge of when and how to use AAI

Six studies investigated AYA recognition when AAI use 
as indicated.6,7,11,13–15 Respondents generally had a subopti-
mal knowledge of anaphylaxis symptoms and when to use 
AAI which was shown by Noimark et al.7 found 83% of par-
ticipants experiencing anaphylaxis symptoms did not use 
AAI; 54.4% of these stated this was because they did not 
think it was necessary. Knowledge was shown to be sim-
ilarly suboptimal by Monks et al.15 who found that 41% of 
participants said they were somewhat confident (35%) or 
not very confident (6%) in recognizing symptoms of a reac-
tion. Contrary to this, several studies found that knowledge 
of the AAI technique was good with 77% of respondents in 
one study stating they were confident in using their AAI.6,14 

The factors affecting adherence to self-care 
behaviours amongst AYA

Contextual factors
Four studies revealed that AYA decide to carry AAI 
depending on whether they felt they were “at risk” of a 

reaction.8,10,14,15 Sampson et al.8 identified that 94% of AYA 
carried an AAI while travelling but only 43% carried an 
AAI to sporting events. Several of the studies linked this 
to issues with AAI design, which most AYA described as 
“bulky”, “inconvenient” and a deterrent to the carriage.10,14

Attitudes of others
Peer influence on AYA compliance to self-care behaviours 
was described by five studies.6,8,9,14,15 In some studies, AYA 
reported being teased about their allergies.8,9,14,15 Warren 
et al.9 found that being bullied about FA led to increased 
compliance [Odds Ratio (OR), 0.22; 95% Confidence Interval 
(CI), 0.09–0.51; p = 0.09]. However, Sampson et al.8 found 
that AYA who were teased were less likely to adhere to 
self-care behaviours (p = 0.01). Jones et al.6,8 found that 
adherence strongly correlated with a membership in a peer 
support group  [OR = 2.54, (1.04, 6.20) 95% CI; p = 0.001], 
yet Sampson found no association between the two  
(p > 0.05).

The impact of parental attitudes was investigated by 
three studies.10,14,15 Two indicated that the majority of AYA 
was still heavily reliant on their parents to ask about aller-
gens in restaurants and carry AAI.14,15 They noted that the 
level of dependence was not related to age. It was also 
found that there were differences in perceptions between 
parents and adolescents regarding the degree to which ado-
lescents were in control of their anaphylaxis management, 
with some parents perceiving a lack of risk-awareness in 
their teenage children. However, contrary to common ste-
reotypes, most adolescents carried their auto-injectors at 
least some of the time.10 

Patient factors
Age and gender were investigated by four studies.8,9,13,14 
Only one study reported an association between age and 
adherence, that increased age of AYA was associated with 
increased risk-taking behaviours, namely failure to carry 
AAI (p= <0.05).8No association was described between self-
care behaviour adherence and gender (p > 0.05). 

Eight studies examined the relationship between med-
ical factors and adherence.6–9,11,12,14,15 Two found a history 
of severe reactions increased AYA avoidance of poten-
tially allergenic foods,9,12 in Greenhawt et al.12 for exam-
ple, a significantly higher number of students who had not 
reported symptoms consistent with anaphylaxis reported 
they did not avoid potentially allergenic foods versus those 
reporting symptoms consistent with anaphylaxis (56.6% vs. 
41.5%, p = .026). However, four studies found no associa-
tion.6,8,14,15 The presence of co-morbidities such as asthma 
had no correlation with compliance.6,7,9,11

The AYA knowledge of self-care behaviours was widely 
studied.6–8,10,11,14,15 Poor understanding of anaphylaxis symp-
toms correlated with failure to use AAI in four studies.7,8,10,11 
However, two studies found no association between knowl-
edge of anaphylaxis and adherence.6,13 Personalized ana-
phylaxis management plans were strongly linked to lower 
rates of risk-taking behaviour among AYA [OR = 3.22, (1.18, 
8.81) 95% CI] (p < 0.05).6 

The emotional attitudes of AYA had a substantial influ-
ence on their adherence according to three qualitative 
studies.10,14,15 Two linked feelings of invincibility, denial, 
and embarrassment to the reduced carriage of AAI.10,14 
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Three studies identified prominent levels of needle phobia 
amongst AYA, this was found to negatively affect their like-
lihood of using AAI but not AAI carriage.10,14,15 

Proposed strategies to improve AYA adherence to 
self-care behaviours

Several qualitative studies suggested AYA should be empow-
ered to make safe risk assessments rather than instructed 
to always carry AAI.10,14,15 Studies found that AYA need sup-
port in transitioning to self-management of their allergies 
and felt online support would be beneficial.8,10 

One study found that AYA were interested in learning 
from peers who have experienced anaphylaxis rather than 
healthcare personnel.15 Four studies detailed AYAs’ desire 
for their peers to be educated about FA, to facilitate them 
in managing their allergies.8,9,10,15 AYA also widely expressed 
the desire for the design of AAI to be less bulky.10,14,15 

Evidently, poor allergy management bears a signif-
icant life-threatening risk to AYA with food allergies. 
However, there is little evidence explaining the particular 
vulnerability of AYA to noncompliance with food allergy- 
related self-care behaviours and the factors affecting this. 
Additionally, there is a lack of published guidelines estab-
lishing strategies and interventions to best improve their 
adherence. 

Table 5 gives an overall summary of the articles in this 
review and their strengths and limitations, with abbrevia-
tions used in the Table 5 defined in Table 4. 

Discussion

The adherence to food allergy-related self-care 
behaviours amongst AYA

Despite the overarching consensus that AYA adherence is 
suboptimal, rates of compliance differed widely between 
studies.6–12,14,15 Two studies with high validity cited low 
rates of “always” carrying an AAI, at 9.6% and 41% of par-
ticipants.6,12 One study contradicted this, finding a much 
higher rate of “always” carrying an AAI at 61%, how-
ever, this was found to have lower validity.8 The major-
ity of studies reported underuse of AAI.7,11,13 Of concern 
is the underuse of AAI among AYA despite the presence 
of life-threatening symptoms.7 Despite the lower validity of 
Simons et al.’s study, its findings concurred with studies of 
higher relevance.6,7,11,13–15 Such findings highlight the impor-
tance of clinicians educating AYA about the important signs 
and symptoms of anaphylaxis and discussing the possible 
barriers they may perceive themselves to have in real-life 
situations in the use of an AAI, so that clinicians may offer 
solutions to alleviate barriers to AAI use both for the young 
person and their families. 

One study citing high rates of AAI carriage may have 
been influenced by selection bias as participants were 
recruited through FAAN social media and thus may be 
more conscientious than average AYA.8 However, the find-
ings of this review concur with current literature report-
ing high levels of FA-related risk-taking behaviour amongst 
AYA.16,17 It would be important for future research to strive 

Table 4 The list of abbreviations used in Table 5.

Abbreviation Meaning

AYA Adolescents and Young Adults
FA Food Allergy
AAI/EAI Adrenaline/Epinephrine Auto-injector
SIA/SIE Self-injectable Adrenaline/Epinephrine
AIE Auto-injectable Epinephrine
LCA Latent Class Analysis
FAAN Food Allergy & Anaphylaxis Network
HBM Health Belief Model
HUFA Hospital Universitario Fundación Alcorcón
QOL Quality Of Life

to achieve a more representative study sample as selection 
bias proved to be an issue in a number of studies.

The factors affecting adherence to self-care 
behaviours amongst AYA

There was an agreement amongst the high-quality studies 
that AYA engage in complex risk assessments when decid-
ing to eat potential allergens and carry their AAI.8,10,14,15 
However, the aforementioned selection bias may be an 
important factor here. If participants included in these 
studies are more motivated and knowledgeable about their 
allergies yet still take frequent risks, it is likely the real 
picture is one of even poorer AYA adherence. 

Significantly, poor AAI design reduced the likelihood of 
carriage by AYA.10,14,15 Studies have identified this as a prob-
lem with parents of food-allergic children amongst whom it 
negatively affects their confidence in using AAI.17 The size 
of the AAI was identified as a significant barrier to the car-
riage, and AYA themselves suggested preferred methods of 
administration, such as an oral medication.14 Quantitative 
research may be useful in identifying the magnitude of this 
issue and its potential implications for manufacturers, as 
the studies examining it in this review were small sample 
size qualitative studies. 

There was contradicting evidence on the impact of AYA 
peers on their adherence. Peer influence and AYA “embar-
rassment around friends” was associated with reduced AAI 
carriage.6,8,9,10,14,15 Bullying had a contradictory effect on the 
carriage of AYA in two studies.7,8 Although this negatively 
impacts the quality of life of AYA, only one valid study cited 
this as adversely affecting AAI carriage.8 As AYA transition 
from children to young adults, they spend less time with 
their parents and more time with peers, it is more likely 
that an anaphylactic reaction may occur when in the com-
pany of their peers.15 Therefore, there is a need for guide-
lines to be established to educate AYA in schools regarding 
the seriousness of anaphylaxis and the use of an AAI, in 
order to reduce the experience of bullying among those 
with food allergies and improve the knowledge of peers. 
This in turn would improve the quality of life of AYA as they 
would feel less embarrassed around friends regarding their 
food allergy and would feel greater support from friends in 
managing their allergy. 
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te

d 
ca

rr
yi

ng
 a

n 
AI

E 
at

 a
ll 

ti
m

es
. 

• 
85

% 
re

po
rt

ed
 g

en
er

al
ly

 t
ry

in
g 

to
 

av
oi

d 
fo

od
s 

th
ey

 w
er

e 
al

le
rg

ic
 t

o.
• 

Ad
he

re
nc

e 
to

 s
el

f-
ca

re
 b

eh
av

io
ur

 
co

rr
el

at
ed

 w
it

h 
be

in
g 

a 
m

em
be

r 
of

 a
 s

up
po

rt
 g

ro
up

, 
ha

vi
ng

 a
n 

an
ap

hy
la

xi
s 

m
an

ag
em

en
t 

pl
an

, 
ha

vi
ng

 g
re

at
er

 c
on

fid
en

ce
 in

 u
si

ng
 

AI
E,

 p
er

ce
iv

in
g 

FA
 t

o 
be

 m
or

e 
se

ri
ou

s 
an

d 
pe

rc
ei

vi
ng

 f
ew

er
 

ba
rr

ie
rs

 t
o 

m
an

ag
em

en
t.

 
• 

D
em

og
ra

ph
ic

 f
ac

to
rs

 (
ag

e,
 s

ex
, 

et
hn

ic
it

y)
, 

st
ru

ct
ur

al
 f

ac
to

rs
 

(a
ge

 a
t 

FA
 d

ia
gn

os
is

, 
nu

m
be

r 
of

 
an

ap
hy

la
ct

ic
 r

ea
ct

io
ns

, 
pr

ev
io

us
 

AI
E 

us
e,

 k
no

w
le

dg
e 

of
 A

IE
 u

se
, 

co
-m

or
bi

d 
as

th
m

a)
, 

an
d 

so
ci

al
 

ps
yc

ho
lo

gi
ca

l f
ac

to
rs

 (
op

ti
m

is
m

) 
an

d 
kn

ow
le

dg
e 

of
 A

IE
 w

er
e 

fo
un

d 
to

 h
av

e 
no

 c
or

re
la

ti
on

 
w

it
h 

ad
he

re
nc

e 
to

 s
el

f-
ca

re
 

be
ha

vi
ou

rs
. 

St
re

ng
th

s:
• 

U
se

 o
f 

a 
va

lid
at

ed
 q

ue
st

io
nn

ai
re

.
• 

Fi
rs

t 
st

ud
y 

to
 q

ua
nt

if
y 

ad
ol

es
ce

nt
 

ad
he

re
nc

e 
to

 s
el

f-
ca

re
 b

eh
av

io
ur

s 
re

la
te

d 
to

 F
A.

• 
Re

sp
on

de
nt

s 
w

er
e 

re
pr

es
en

ta
ti

ve
 o

f 
th

e 
et

hn
ic

 d
iv

er
si

ty
 f

ou
nd

 in
 t

he
 c

it
y 

of
 L

on
do

n,
 w

he
re

 t
he

 s
ur

ve
y 

w
as

 
co

nd
uc

te
d.

• 
A

no
ny

m
iz

ed
 s

ur
ve

y 
re

tu
rn

ed
 t

o 
th

e 
re

se
ar

ch
er

 n
ot

 t
he

 c
lin

ic
ia

n 
m

ay
 h

el
p 

co
un

te
ra

ct
 is

su
es

 w
it

h 
se

lf-
re

po
rt

in
g.

 
Li

m
it

at
io

ns
:

• 
Po

or
 r

es
po

ns
e 

ra
te

 o
f 

34
% 

(1
18

/5
58

) 
ra

is
es

 c
on

ce
rn

s 
ab

ou
t 

re
sp

on
de

r 
bi

as
.

• 
Se

le
ct

io
n 

bi
as

 m
ay

 p
er

si
st

, 
pa

rt
ic

ul
ar

ly
 

in
 r

eg
ar

ds
 t

o 
ot

he
r 

de
m

og
ra

ph
ic

s 
w

hi
ch

 
w

er
e 

no
t 

kn
ow

n 
fo

r 
no

n-
re

sp
on

de
nt

s 
su

ch
 a

s 
et

hn
ic

it
y.

• 
A

s 
th

is
 is

 a
 c

ro
ss

-s
ec

ti
on

al
 s

tu
dy

, 
da

ta
 is

 s
up

po
rt

iv
e 

bu
t 

ca
nn

ot
 s

ug
ge

st
 

ca
us

al
it

y,
 e

.g
. 

in
 t

he
 c

as
e 

of
 s

up
po

rt
 

gr
ou

p 
as

so
ci

at
io

n 
w

it
h 

be
tt

er
 s

el
f-

ca
re

 
ad

he
re

nc
e

• 
U

si
ng

 s
el

f-
re

po
rt

in
g 

to
 m

ea
su

re
 

ad
he

re
nc

e 
to

 s
el

f-
ca

re
 b

eh
av

io
ur

s 
ri

sk
s 

ov
er

in
fl

at
ed

 e
st

im
at

es
 d

ue
 t

o 
so

ci
al

 
de

si
ra

bi
lit

y 
bi

as
. 

• 
G

en
er

al
iz

ab
ili

ty
 o

f 
th

es
e 

fin
di

ng
s 

m
ay

 b
e 

lim
it

ed
 d

ue
 t

o 
pa

rt
ic

ip
at

in
g 

ad
ol

es
ce

nt
s 

be
in

g 
re

cr
ui

te
d 

fr
om

 
sp

ec
ia

lis
t 

al
le

rg
y 

cl
in

ic
s 

an
d 

th
us

 t
he

ir
 

di
se

as
e 

ch
ar

ac
te

ri
st

ic
s 

m
ay

 b
e 

m
or

e 
se

ve
re

 t
ha

n 
th

os
e 

w
it

h 
FA

 m
an

ag
ed

 in
 

pr
im

ar
y 

ca
re

. 
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• 
Lo

gi
st

ic
 r

eg
re

ss
io

n 
an

al
ys

is
 w

as
 u

se
d 

to
 

an
al

ys
e 

m
ul

ti
va

ri
at

e 
as

so
ci

at
io

ns
.

N
oi

m
ar

k 
L.

 
et

 a
l.

(2
01

2)
Lo

nd
on

, 
U

K
“T

he
 u

se
 o

f 
ad

re
na

lin
e 

au
to

in
je

ct
or

s 
by

 c
hi

ld
re

n 
an

d 
te

en
ag

er
s”

7

• 
To

 s
ee

 h
ow

 
m

an
y 

A
AI

 w
er

e 
us

ed
 d

ur
in

g 
an

ap
hy

la
ct

ic
 

re
ac

ti
on

s.
• 

To
 d

et
er

m
in

e 
w

hy
 t

he
y 

w
er

e 
no

t 
us

ed
 

in
 s

it
ua

ti
on

s 
w

he
re

 t
he

y 
w

er
e 

cl
in

ic
al

ly
 

in
di

ca
te

d.
 

N
 =

 9
69

In
cl

us
io

n 
cr

it
er

ia
:

• 
Ch

ild
re

n 
an

d 
te

en
ag

er
s 

ag
ed

 u
p 

to
 1

8 
ye

ar
s

• 
H

ad
 b

ee
n 

pr
es

cr
ib

ed
 a

n 
A

AI
 

fo
r 

at
 le

as
t 

1 
ye

ar
.

• 
In

fo
rm

ed
 c

on
se

nt
 

ob
ta

in
ed

 f
ro

m
 

su
bj

ec
t 

or
 

ca
re

gi
ve

r 
if

 <
18

 
ye

ar
s 

of
 a

ge
.

Ex
cl

us
io

n 
cr

it
er

ia
:

• 
Re

fu
sa

l t
o 

pa
rt

ic
ip

at
e.

Pr
os

pe
ct

iv
e,

 
qu

es
ti

on
na

ir
e-

ba
se

d 
st

ud
y

• 
Pa

rt
ic

ip
an

ts
 

w
er

e 
re

cr
ui

te
d 

pr
os

pe
ct

iv
el

y 
at

 1
4 

pe
di

at
ri

c 
al

le
rg

y 
cl

in
ic

s 
in

 t
he

 U
K.

• 
Pa

rt
ic

ip
an

ts
 

co
m

pl
et

ed
 a

 s
in

gl
e 

pa
ge

 a
no

ny
m

iz
ed

 
qu

es
ti

on
na

ir
e 

co
ve

ri
ng

 
de

m
og

ra
ph

ic
 d

at
a,

 
at

op
ic

 s
ta

tu
s,

 a
nd

 
de

ta
ils

 o
f 

al
le

rg
ic

 
re

ac
ti

on
s 

in
 t

he
 y

ea
r 

fo
llo

w
in

g.
• 

ST
AT

A 
ve

rs
io

n 
9.

2 
w

as
 

us
ed

 f
or

 a
na

ly
si

s 
an

d 
to

 a
cc

ou
nt

 f
or

 a
ny

 
cl

us
te

ri
ng

 b
y 

ce
nt

re
. 

• 
A

ss
oc

ia
ti

on
s 

be
tw

ee
n 

sy
m

pt
om

s 
an

d 
th

e 
us

e 
of

 a
n 

A
AI

 o
r 

be
tw

ee
n 

po
te

nt
ia

l r
is

k 
fa

ct
or

s 
an

d 
an

ap
hy

la
xi

s 
w

er
e 

as
se

ss
ed

 u
si

ng
 lo

gi
st

ic
 

re
gr

es
si

on
 a

na
ly

si
s.

• 
Lo

ss
 o

f 
co

ns
ci

ou
sn

es
s,

 d
if

fic
ul

ty
 in

 
sw

al
lo

w
in

g,
 f

ee
lin

g 
of

 im
pe

nd
in

g 
do

om
, 

di
ffi

cu
lt

y 
in

 b
re

at
hi

ng
, 

an
d 

sw
el

lin
g 

w
er

e 
al

l f
ou

nd
 t

o 
be

 
in

de
pe

nd
en

t 
pr

ed
ic

to
rs

 o
f 

us
in

g 
an

 a
ut

oi
nj

ec
to

r.
 

• 
83

% 
of

 p
ar

ti
ci

pa
nt

s 
w

ho
 

ex
pe

ri
en

ce
d 

an
 e

pi
so

de
 o

f 
an

ap
hy

la
xi

s 
in

 t
he

 y
ea

r 
di

d 
no

t 
us

e 
th

ei
r 

A
AI

, 
de

sp
it

e 
ex

pe
ri

en
ci

ng
 s

ev
er

e 
sy

m
pt

om
s 

su
ch

 a
s 

lo
ss

 o
f 

co
ns

ci
ou

sn
es

s,
 

di
ffi

cu
lt

y 
in

 s
w

al
lo

w
in

g,
 d

if
fic

ul
ty

 
in

 b
re

at
hi

ng
, 

th
ro

at
 t

ig
ht

ne
ss

, 
an

d 
w

he
ez

in
g.

 5
4.

4%
 o

f 
th

es
e 

sa
id

 
th

ey
 d

id
 n

ot
 u

se
 a

n 
A

AI
 b

ec
au

se
 

th
ey

 t
ho

ug
ht

 it
 w

as
 u

nn
ec

es
sa

ry
 

an
d 

19
% 

be
ca

us
e 

th
ey

 w
er

e 
no

t 
su

re
 if

 it
 w

as
 n

ec
es

sa
ry

.

St
re

ng
th

s:
• 

U
ti

liz
in

g 
a 

sh
or

t 
qu

es
ti

on
na

ir
e 

m
ay

 
he

lp
 m

ax
im

iz
e 

pa
rt

ic
ip

at
io

n.
 

• 
La

rg
e 

sa
m

pl
e 

si
ze

, 
th

us
 g

en
er

al
iz

ab
ili

ty
 

to
 t

he
 p

op
ul

at
io

n 
is

 li
ke

ly
 s

tr
on

g.
• 

Pa
rt

ic
ip

an
ts

 r
ec

ru
it

ed
 f

ro
m

 1
4 

lo
ca

ti
on

s 
im

pr
ov

es
 g

en
er

al
iz

ab
ili

ty
 o

f 
re

su
lt

s.
Li

m
it

at
io

ns
:

• 
Sh

or
t 

qu
es

ti
on

na
ir

e 
lim

it
ed

 t
he

 a
bi

lit
y 

to
 d

es
cr

ib
e 

th
e 

po
pu

la
ti

on
. 

• 
D

id
 n

ot
 c

ol
le

ct
 s

oc
io

-e
co

no
m

ic
 d

at
a 

th
us

 c
ou

ld
 n

ot
 e

xc
lu

de
 t

he
 p

os
si

bi
lit

y 
th

at
 n

on
-W

hi
te

 e
th

ni
ci

ty
 is

 a
ct

in
g 

as
 a

 m
ar

ke
r 

of
 r

el
at

iv
e 

ec
on

om
ic

 
de

pr
iv

at
io

n 
ra

th
er

 t
ha

n 
di

ff
er

en
ce

s 
in

 
al

le
rg

en
 e

xp
os

ur
e.

 

Sa
m

ps
on

 M
A.

 
et

 a
l.

(2
00

6)
N

ew
 Y

or
k 

an
d 

Fa
ir

fa
x,

 U
SA

 
“R

is
k-

ta
ki

ng
 

an
d 

co
pi

ng
 

st
ra

te
gi

es
 o

f 
ad

ol
es

ce
nt

s 
an

d 
yo

un
g 

ad
ul

ts
 w

it
h 

fo
od

 a
lle

rg
y”

8

• 
To

 g
ai

n 
in

si
gh

t 
to

w
ar

ds
 d

ev
is

in
g 

in
te

rv
en

ti
on

s 
by

 
qu

er
yi

ng
 r

is
k-

ta
ki

ng
 b

eh
av

io
ur

s 
an

d 
co

pi
ng

 
st

ra
te

gi
es

 o
f 

pe
rs

on
s 

ag
ed

 1
3 

to
 2

1 
ye

ar
s 

w
it

h 
FA

.

N
 =

 1
74

In
cl

us
io

n 
cr

it
er

ia
:

• 
Ag

e 
13

 t
o 

21
 y

ea
rs

Ex
cl

us
io

n 
cr

it
er

ia
:

• 
D

id
 n

ot
 in

di
ca

te
 

a 
FA

• 
O

ut
si

de
 a

ge
 g

ro
up

 
13

–2
1

Cr
os

s-
se

ct
io

na
l 

su
rv

ey
.

• 
Q

ue
st

io
nn

ai
re

 d
ev

is
ed

 
on

 t
he

 b
as

is
 o

f 
fo

ur
 

90
-m

in
ut

e 
fo

cu
s 

gr
ou

ps
 w

it
h 

AY
A 

13
–2

1 
ye

ar
s 

of
 a

ge
 w

it
h 

FA
 

co
nd

uc
te

d 
to

 id
en

ti
fy

 
ar

ea
s 

of
 im

po
rt

an
ce

.

• 
37

% 
of

 r
es

po
nd

en
ts

 w
it

h 
se

ve
re

 
sy

m
pt

om
s 

di
d 

no
t 

re
ce

iv
e 

SI
E.

• 
38

% 
of

 r
es

po
nd

en
ts

 d
id

 n
ot

 h
av

e 
an

 S
IE

 w
it

h 
th

em
 d

ur
in

g 
a 

se
ve

re
 

re
ac

ti
on

.
• 

M
an

y 
re

sp
on

de
nt

s 
ha

d 
a 

m
is

pe
rc

ep
ti

on
 o

f 
an

ap
hy

la
xi

s.
  

U
p 

to
 5

8%
 o

f 
re

sp
on

de
nt

s 
w

ho
 

St
re

ng
th

s:
• 

Fi
rs

t 
st

ud
y 

of
 it

s 
ty

pe
 t

o 
fin

d 
po

te
nt

ia
lly

 r
ec

ti
fia

bl
e 

as
pe

ct
s 

of
 r

is
k-

ta
ki

ng
 in

 a
 g

ro
up

 o
f 

AY
A 

w
it

h 
FA

.
• 

Bo
th

 s
ex

es
 a

nd
 a

ll 
ag

es
 w

er
e 

w
el

l 
re

pr
es

en
te

d.
 

• 
Q

ue
st

io
nn

ai
re

 w
as

 m
et

ic
ul

ou
sl

y 
de

si
gn

ed
.

(c
on

ti
nu

es
)



38 Keohane H et al.

Ta
bl

e 
5 

Co
nt

in
ue

d

Au
th

or
, 

(Y
ea

r)
, 

Lo
ca

ti
on

, 
Ti

tl
e

O
bj

ec
ti

ve
s

St
ud

y 
po

pu
la

ti
on

, 
Sa

m
pl

e 
si

ze
, 

Se
le

ct
io

n 
cr

it
er

ia

St
ud

y 
de

si
gn

,
M

et
ho

ds
Ke

y 
fin

di
ng

s
St

re
ng

th
s 

an
d 

lim
it

at
io

ns

• 
In

te
rn

et
-b

as
ed

 
an

on
ym

ou
s 

su
rv

ey
 

w
as

 a
dv

er
ti

se
d 

in
 a

 
FA

A
N

 n
ew

sl
et

te
r,

 o
n 

th
e 

FA
A

N
 w

eb
si

te
 

an
d 

C
an

ad
ia

n 
fo

od
 

al
le

rg
ie

s 
or

ga
ni

za
ti

on
s 

w
eb

si
te

s.
 

• 
Pa

rt
ic

ip
at

io
n 

w
as

 
vo

lu
nt

ar
y 

an
d 

an
on

ym
ou

s.
• 

D
es

cr
ip

ti
ve

 s
ta

ti
st

ic
s 

w
er

e 
us

ed
 t

o 
ev

al
ua

te
 

th
e 

re
su

lt
s 

of
 t

he
 

su
rv

ey
. 

 
se

lf-
re

po
rt

ed
 “

an
ap

hy
la

xi
s”

 
ex

pe
ri

en
ce

d 
ty

pi
ca

l s
ev

er
e 

sy
m

pt
om

s.
 6

1%
 o

f 
re

sp
on

de
nt

s 
w

ho
 d

id
 n

ot
 s

el
f-

re
po

rt
 

“a
na

ph
yl

ax
is

” 
ha

d 
ex

pe
ri

en
ce

d 
at

 le
as

t 
on

e 
of

 t
he

 t
yp

ic
al

 s
ev

er
e 

sy
m

pt
om

s.
 

• 
61

% 
in

di
ca

te
d 

th
ey

 “
al

w
ay

s”
 

ca
rr

ie
d 

an
 S

IE
 b

ut
 f

re
qu

en
ci

es
 

va
ri

ed
 w

it
h 

so
ci

al
 c

ir
cu

m
st

an
ce

s,
 

co
nv

en
ie

nc
e,

 a
nd

 p
er

ce
iv

ed
 r

is
ks

.
• 

C
ar

ri
ag

e 
w

as
 in

cr
ea

se
d 

w
he

n 
tr

av
el

lin
g 

(9
4%

) 
an

d 
ea

ti
ng

 a
t 

re
st

au
ra

nt
s 

(8
1%

) 
an

d 
de

cr
ea

se
d 

w
he

n 
w

ea
ri

ng
 t

ig
ht

 c
lo

th
es

 (
53

%)
, 

an
d 

at
 s

po
rt

s 
(4

3%
).

• 
Th

e 
gr

ou
p 

of
 r

es
po

nd
en

ts
 

de
si

gn
at

ed
 “

hi
gh

-r
is

k”
 (

n=
29

) 
fe

lt
 

m
or

e 
“d

if
fe

re
nt

” 
be

ca
us

e 
of

 t
he

ir
 

al
le

rg
y.

 
• 

60
% 

of
 p

ar
ti

ci
pa

nt
s 

te
ll 

th
ei

r 
fr

ie
nd

s 
ab

ou
t 

th
ei

r 
FA

.
• 

68
% 

of
 p

ar
ti

ci
pa

nt
s 

be
lie

ve
d 

th
e 

ed
uc

at
io

n 
of

 t
he

ir
 f

ri
en

ds
 w

ou
ld

 
m

ak
e 

liv
in

g 
w

it
h 

FA
 e

as
ie

r.
• 

62
% 

of
 p

ar
ti

ci
pa
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Table 6 Summary of EBL assessment of validity for quantitative studies.

Article Population  
validity  

score (%)

Data collection  
validity

score (%)

Study design  
validity  

score (%)

Results  
validity  

score (%)

Overall  
validity  

score (%)

Jones et al. (2015)6 100 83 100 100 96
Noimark et al. (2012)7 100 86 100 100 96
Sampson et al. (2006)8 50 83 100 83 78
Warren et al. (2017)9 50 80 100 83 77
Simons et al. (2009)11 50 67 80 100 74
Greenhawt et al. (2009)12 83 83 100 100 91
Múgica-García et al. (2015)13 67 83 100 100 83

Notably, few studies recognized parental effect on AYA 
adherence specifically, identifying another important area 
for future research. Two articles documented AYA relax 
their allergy management if parents are present, as they 
expect their parents to assume responsibility.14,15 Findings 
related to parents of AYA with Type 1 Diabetes may be 
instructive. One cross-sectional study (n = 252) suggested 
that a constructive parental relationship encouraging inde-
pendence rather than behavioural direction was associated 
with improved adherence and less risk-taking behaviours.18 

There were discrepancies regarding the effect of age 
and medical history on adherence. Only Warren et al.9 
associated increasing age with decreased carriage of AAI 
and this study had a lower validity score than those that 
did not identify any association. Studies included in this 
review could not link anaphylaxis history, co-morbidities, 
or time since the last reaction to adherence to self-care 
behaviours.6–8 This contradicts a recent prospective cohort 
study that found the time since the previous reaction was 
inversely proportional to the likelihood of carrying an AAI 
amongst 400 AYA.19 Prospective studies such as this, which 
minimize recall bias and self-reporting, would be of benefit 
in future research examining the multifactorial influences 
on AYA compliance.

One exlusive study reported no association between 
knowledge of AAI use and adherence to self-care 
behaviours, challenging the common belief that poor 
knowledge causes poor adherence.6 Contrastingly, 
Noimark’s study had a larger study sample and found that 
the majority of AYA did not use the AAI due to poor knowl-
edge of anaphylaxis symptoms.7 This raises questions about 
the common belief that poor knowledge is the root of poor 
adherence. Personalized management plans were the only 
educational tool investigated with a strong relationship to 
improved adherence.6 Interestingly, one study established 
that the majority of AYA did not have management plans.11 
These findings highlight the need for randomized control 
trials to be conducted to investigate the benefits of man-
agement plans in this population. 

Three highly valid qualitative studies investigated 
AYA emotional attitudes’ effect on adherence.10,14,15 Their 
in-depth, semi-structured interview design is extremely 
valuable in this regard. Needle phobia and its negative 
impact on AAI use were recognized, this is with respect 

to studies that have highlighted the adverse psychological 
toll FA take on AYA and their families.20–22 Interestingly, 
some literature acknowledges the difficulty in assessing 
the significance of AAI needle phobia, as anaphylaxis 
itself often induces significant fear. Indeed, Pumphrey23 
suggests fear may facilitate AAI use if clinicians encour-
age patients to treat this as a signal to inject AAI. These 
studies suggest that psychological and emotional aspects 
of anaphylaxis management should be explored and 
addressed when designing interventions and resources 
for AYA. 

Proposed strategies to improve AYA adherence to 
self-care behaviours

Many studies emphasized the need for AYA empower-
ment and support in managing their allergies rather than 
didactic educational interventions.6,10,13–15 Indeed, despite 
adequate education, many AYA still engaged in signifi-
cant levels of risk-taking behaviours.6,10,13–15 Alternatively, 
empowering AYA to self-manage their allergies has been 
linked to improved adherence.6,10,14 This corresponds with 
current understandings, as one systematic review of inter-
ventions to enhance compliance of AYA with chronic dis-
ease identified that a purely educational approach was 
sufficient in only two out of seven studies.24 Contrastingly, 
behaviour-centric approaches improved self-management 
in four out of seven studies. More research into behavioural 
interventions is imperative, as it could have a significant 
impact on AYA adherence. 

AYA expressed a desire for the education of their peers 
about the risks of allergies.6,8–10,14,15 “Embarrassment around 
friends” was found to correlate with reduced AAI carriage, 
thus further research exploring whether peer education 
leads to reduced embarrassment amongst AYA, and subse-
quent adherence improvements maybe hugely important. 
Randomized controlled trials found that peer-inclusive 
asthma education programs positively impact the compli-
ance of affected children and AYA.25,26 Peer-led education 
interventions and support groups have also been found to 
be highly effective in the management of asthmatic AYA.27 
It would be of benefit to conduct trials similar to these for 
AYA with allergies. 
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Areas failed to be addressed by the included 
studies

Remarkably, few of the articles in this review addressed 
the impact of socio-economic factors and ethnicity on AYA 
behaviours. Many studies utilized online surveys thus their 
participants, at a minimum, had access to a computer. This 
may be indicative of a higher socio-economic status, or 
at least fails to include AYA that may not have access to 
technology. Socio-economic factors may play a significant 
role in AYA compliance, as it is true with regard to other 
illnesses and lifestyle prescriptions.28–30 This challenges the 
generalizability of the findings. Exploring this may be of 
clinical benefit in improving adherence and thus this is a 
significant gap in FA literature.

Similarly, these articles did not investigate the poten-
tial effects of social media on AYA self-care attitudes and 
compliance. Mobile phone applications and social media-
based interventions have been identified as new routes for 
improving treatment compliance amongst AYA with asthma, 
among other conditions.31,32 Most of the studies included in 
this review reported that AYA were interested in online 
education programs, supplementing this with self-care pos-
itive social media sites could be beneficial in improving AYA 
compliance. If studied by future researchers, this would 
likely yield interesting results. 

Limitations

There are several limitations to the findings in this review. 
This study only included articles that were available as full 
free text in English on relevant databases, which could 
potentially alter the results. Word count restrictions lim-
ited a more detailed analysis. The study samples were from 
the UK, USA, and Spain only; this may limit the generaliz-
ability of the articles. Furthermore, the work of a single 
researcher in this review may also have introduced sys-
temic bias.

Future Perspective

The introduction of new technologies, including new train-
ing strategies to increase self-awareness of allergy (online 
teaching, mobile apps, telemedicine) and the possibility 
of new ways to administer adrenaline for anaphylaxis in 
the following years could drastically change the attitude 
among AYA compliance.33

Conclusions

Ultimately, only a minority of anaphylaxis cases amongst 
AYA are treated appropriately and this has been associ-
ated with increased risk-taking behaviour in this popula-
tion.16,17 AYA are at a significantly higher risk of fatal allergic 
reactions, signifying a clear need to probe this suboptimal 
adherence to food allergy-related self-care behaviours.4,5 
This study suggests that healthcare professionals working 
with AYA with food allergies recognize AAI design, peer 
influence, and emotional attitudes as significant factors 
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Immunol. 2009;124(2):301–306. https://doi.org/10.1016/j.
jaci.2009.03.050

12. Greenhawt MJ, Singer AM, Baptist AP. Food allergy and food 
allergy attitudes among college students. J Allergy Clin 
Immunol. 2009;124(2):323–327. https://doi.org/10.1016/j.
jaci.2009.05.028
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Self-management of anaphylaxis is not optimal. J Invest 
Allergol Clin Immunol. 2015;25(6):408–415. PMID: 26817137.

14. MacAdam C, Barnett J, Roberts G, Stiefel G, King R, Erlewyn-
Lajeunesse M, et al. What factors affect the carriage of epi-
nephrine auto-injectors by teenagers? Clin Transl Allergy. 
2012;2(1):3. https://doi.org/10.1186/2045-7022-2-3

15. Monks H, Gowland MH, MacKenzie H, Erlewyn-Lajeunesse M, 
King R, Lucas JS, et al. How do teenagers manage their food 
allergies? Clin Exp Allergy. 2010;40(10):1533–1540. https://
doi.org/10.1111/j.1365-2222.2010.03586.x

16. Simons KJ, Simons FER. Epinephrine and its use in ana-
phylaxis: Current issues. Curr Opinion Allergy Clin 
Immunol. 2010;10(4):354–361. https://doi.org/10.1097/ACI. 
0b013e32833bc670

17. Sheikh A, Shehata YA, Brown SGA, Simons FER. Adrenaline 
for the treatment of anaphylaxis: Cochrane systematic 
review. Allergy: Eur J Allergy Clin Immunol. 2009;64(2):204–
212. https://doi.org/10.1097/ACI.0b013e32833bc670

18. Berg CA, King PS, Butler JM, Pham P, Palmer D, Wiebe DJ. 
Parental involvement and adolescents’ diabetes man-
agement: The mediating role of self-efficacy and exter-
nalizing and internalizing behaviors. J Pediatr Psychol. 
2011;36(3):329–339. https://doi.org/10.1093/jpepsy/jsq088

19. Mullins RJ. Anaphylaxis: Risk factors for recurrence. 
ClinExp Allergy. 2003;33(8):1033–1040. https://doi.org/ 
10.1046/j.1365-2222.2003.01671.x

20. Cummings AJ, Knibb RC, King RM, Lucas JS. The psycho-
social impact of food allergy and food hypersensitivity in 
children, adolescents and their families: A review. Allergy: 
Eur J Allergy Clin Immunol. 2010;65(8):933–945. https://doi.
org/10.1111/j.1398-9995.2010.02342.x

21. Brantlee Broome-Stone S. The psychosocial impact of 
life-threatening childhood food allergies. Pediat Nurs. 
2012;38(6):327–330. PMID: 23362632.

22. Feng C, Kim JH. Beyond avoidance: The psychosocial impact 
of food allergies. Clin Rev Allergy Immunol. 2019;57(1):74–82. 
https://doi.org/10.1007/s12016-018-8708-x

23. Pumphrey RSH. When should self-injectible epinephrine be 
prescribed for food allergy and when should it be used? Curr 
Opinion Allergy Clin Immunol. 2008;8(3):254–260. https://doi.
org/10.1097/ACI.0b013e3282ffb168

24. Dean AJ, Walters J, Hall A. A systematic review of inter-
ventions to enhance medication adherence in children 
and adolescents with chronic illness. Arch Dis Child. 
2010;95:(9):717–723. https://doi.org/10.1136/adc.2009.175125

25. Harris KM, Kneale D, Lasserson TJ, Mcdonald VM, Grigg J, 
Thomas J. School-based self-management interventions for 
asthma in children and adolescents: A mixed methods system-
atic review. Cochrane Database Syst Rev. 2019;1(1):CD011651. 
https://doi.org/10.1002/14651858.CD011651.pub2

26. Harris K, Mosler G, Grigg J. Theory-based self-management inter-
vention to improve adolescents’ asthma control: A cluster ran-
domised controlled trial protocol. BMJ Open. 2019;9(4):e025867. 
https://doi.org/10.1136/bmjopen-2018-025867

27. Grape A, Rhee H, Sanchez P. Evaluation of a peer-led asthma 
self-management group intervention for urban adolescents. 

influencing AYA adherence. Also, AYA benefit from feeling 
included in decisions regarding their allergy management 
and empowerment in making their own decisions regarding 
their food allergy may improve their self-care behaviours. 
A paucity of information concerning their socio-economic 
status, ethnicity, and social media influence on the com-
pliance of this population was identified by this review. 
Therefore, further research directed at these factors is 
imperative in facilitating the design of guidelines to maxi-
mize the adherence of AYA to food allergy-related self-care 
behaviours. 
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