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Objective: Anaphylaxis is the most serious hypersensitivity reaction
that begins suddenly, progresses rapidly and can cause death.
Correct diagnosis and rapid treatment of anaphylaxis by all healthcare
professionals is life-saving. The aim of this study was to assess the
knowledge of nurses in our country regarding the diagnosis and
treatment of anaphylaxis and the use of adrenaline autoinjectors.

Method: The study was designed as a cross-sectional descriptive study.
An online survey was administered to participants to measure their
knowledge of the diagnosis and treatment of anaphylaxis and adrenaline
autoinjector use.

Results: Two hundred seventy-one nurses participated in the study,
mean age was 30.5+8.4 years and mean professional experience was
9187 years. 38.4% of the participants stated that the first-line treatment
of anaphylaxis was adrenaline, 42.1% of the participants stated that the
correct route of adrenaline administration was intramuscular, 29.5% of
the participants knew that the right place of administering adrenaline,
33.6% of the participants knew the correct dose of adrenaline for
children, 14.4% of them answered the adrenaline dose correctly for

Amag: Anafilaksi, ani baglayan, hizla ilerleyen ve olimcll olabilen en
ciddi asin duyarlilik reaksiyonudur. Tim saglik calisanlari tarafindan
anafilaksinin  dogru tanisi ve hizli tedavisi hayat kurtaricidir. Bu
calismanin amaci Ulkemizdeki hemsirelerin anafilaksi tanisi, tedavisi
ve adrenalin otoenjektorlerinin kullanimi konusundaki bilgi dizeylerini
degerlendirmektir.

Yontem: Calisma kesitsel tanimlayici bir calisma olarak tasarland.
Katilimcilara anafilaksi tanisi, tedavisi ve adrenalin otoenjektor kullanimi
hakkindaki anlayiglarini 6lgmek igin gevrimici bir anket uygulandu.

Bulgular: Calismaya 271 hemsire katildi, ortalama yas 30,5+8,4 yil ve
ortalama mesleki deneyim 9+8,7 yildi. Katilimcilarin %38,4'l anafilaksinin
birinci basamak tedavisinin adrenalin oldugunu, %42,'i adrenalinin
dogru uygulama yolunun intramuskuler yol oldugunu, %29,5'i adrenalinin
dogru uygulama bolgesini, %33,6'si cocuklarda dogru adrenalin dozunu,
%14,4'0 yetiskinlerde dogru adrenalin dozunu biliyordu. Katilimcilarin
sadece %13,7'si adrenalin otoenjektorlerinin kullanimini bildigini belirtti.
Adrenalinin dogru uygulama yerini bilen hemsirelerin ortalama meslek
yillar istatistiksel olarak anlamli derecede daha dustk bulunmustur
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adults. Only 13.7% of the participants stated that they knew about the
use of adrenaline autoinjectors. The average professional years of the
nurses who knew about the correct place of administration of adrenaline
were statistically significantly lower (p=0.041). Nurses who received post-
graduation training on anaphylaxis; the rate of knowing that the all criteria
of anaphylaxis, the correct way and place of administration of adrenaline,
the rate of knowing the use of autoinjectors were significantly higher
(p=0.003, p=0.008, p=0.019, p=0,022 respectively).

Conclusion: In our study, nurses’ knowledge of anaphylaxis and
adrenaline auto-injector was found to be insufficient. Nurses can be made
more competent in anaphylaxis management by providing postgraduate
training.

Keywords: Adrenaline autoinjector, anaphylaxis, knowledge, nurse

(p=0,041). Anafilaksi konusunda mezuniyet sonrasi egitim alan
hemsirelerde; anafilaksinin tim kriterlerini bilme orani, adrenalinin dogru
uygulama yolu ve yerini, otoenjektor kullanimini bilme orani istatistiksel
olarak anlamli derecede daha yliksek bulunmustur (sirasiyla p=0,003,
p=0,008, p=0,019, p=0,022).

Sonug: Calismamizda hemsirelerin anafilaksi ve adrenalin otoenjektori
kullanimi hakkindaki bilgilerinin yetersiz oldugu bulundu. Hemsireler
lisanslstl egitim verilerek anafilaksi yonetiminde daha yetkin hale
getirilebilir.

Anahtar kelimeler: Adrenalin otoenjektrd, anafilaksi, bilgi, hemsire

Introduction

Anaphylaxis is the most serious hypersensitivity reaction
that begins suddenly and progresses rapidly and can
cause death. It may occur through various mechanisms
and present with different clinical presentations (1,2).
Correct diagnosis and rapid treatment of anaphylaxis by all
healthcare professionals is life-saving.

The prevalence of anaphylaxis has been reported to be up
to 2% in various studies. Emergency department visits due
to anaphylaxis are increasing all over the world. However,
the mortality rate is extremely low and has not increased
in recent years (2,3). A mortality rate of less than 0.5% is
reported in those hospitalized or admitted to the emergency
department with anaphylaxis (2).

Clinical findings are variable. The most common
symptoms are skin and mucosal symptoms such as
urticaria and angioedema. Respiratory, cardiovascular and
gastrointestinal systems may be affected, with symptoms
such as upper and lower respiratory tract symptoms,
hypotension, tachycardia, loss of consciousness, vomiting
or cramp-like abdominal pain (1,2). The frequency of causes
of anaphylaxis varies by age or geographic region. While the
most common cause of anaphylaxis in childhood is food,
anaphylaxis due to venom and drugs is more common in
adults (2,4,5).

There is a possibility of recurrence of anaphylaxis.
Therefore, patients presenting with anaphylaxis should
be prescribed an adrenaline autoinjector (AAI) and
trained in its use (1). Nurses provide treatment services in
healthcare institutions at all levels. They are in contact with
the patient during and after treatment. It is important for

nurses to recognize the signs and symptoms of rare but life-
threatening anaphylaxis and know its treatment.

In this study, we aimed to evaluate the knowledge of nurses
in Turkey about the diagnosis and treatment of anaphylaxis
and the use of AAI.

Materials and Methods

The study was conducted as a cross-sectional descriptive
survey between May 2021 and July 2021. The questionnaire
was prepared by a pediatric allergist and a nurse who
is a faculty member based on current information. The
30-question survey prepared online by the Google forms
application was sent to nurses via social media (WhatsApp)
and electronic mail. The first part of the survey included
the purpose and content of the study and the information
and consent part of the researchers. Participants who gave
consent answered the survey questions fully.

The questionnaire included questions about demographic
information such as gender, professional year, whether
they received post-graduation education on anaphylaxis,
knowledge and experience in recognizing and treating
anaphylaxis, AAI and their knowledge and experience
regarding its use. The questionnaire was presented as
Supplementary Material 1.

Study Population

It was conducted with nurses working in Turkey. The
sample size for the study was determined as a minimum
of 198 participants at a 99.9% confidence interval using the
t-test (t=3.291, 0=0.001). The study was completed with 271
participants.
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Statistical Analysis

The data was analyzed by IBM SPSS Statistics 22.0
program. Kolmogorov-Smirnov test was used for the
normal distribution of the data. The mean differences of
two groups with variables that are not distributed normally
was assessed by Mann-Whitney U test. The distribution of
categorical variables between groups was analyzed by x?
(chi-square) test. Mean, standard deviation, median (1%tand
31 quartiles), frequency and percentage values are given as
descriptive statistics. The limit of statistical significance
was regarded as p<0.05.

Ethical Issues

This study was approved by the Ethics Committee of
Bezmialem Vakif University (date: 30.03.2021, approval
number: E.10866). The study was performed according to
the Declaration of Helsinki. Consent was obtained from all
participants participating in the study:.

Results

89.7% (n=243) of 271 participants are women, the average
ageis 30.5+8.4 years (min-max: 20-58 years) and the average
professional experience is 9+8.7 years (min-max: 1-37
years, median: 5 years, Q1-Q3: 3-13 years). While 50.6%
(n=137) of the nurses were license degree graduates, 21.4%
(n=58) were master’s degree graduates, 16.6% (n=45) were
high school graduates and 11.4% (n=31) were associate
degree graduates. Of the nurses, 22.5% (n=61) were
working in primary care, 17.3% (n=47) in secondary care,
52% (n=141) in tertiary care institutions, and 8.1% (n=22)
were not currently working as nurses but were involved in
administrative and educational duties.

85.6% of the participants (n=232) had received training on
anaphylaxis during their education. The rate of receiving
postgraduate education on this subject was 29.9% (n=81).
More than half of the participants (54.2%, n=147) were
actively involved in the treatment of anaphylaxis patients.
Demographic characteristics of the participants are given
in Table 1.

The proportion of nurses who correctly characterized all
three anaphylaxis criteria in the international guidelines
[European Academy of Allergy & Clinical Immunology
(EAACI) Guidelines] as anaphylaxis was 66.1% (n=179). Of
the participants, 38.4% (n=104) stated that the first line
drug to be administered in the treatment of anaphylaxis
was adrenaline, 42.1% (n=114) stated that the correct route
of administration of adrenaline was intramuscular, 29.5%
(n=80) stated that the correct site of administration of

adrenaline (anterolateral thigh, vastus lateralis muscle),
33.6% (M=91%) stated the correct adrenaline dose in
children was 0.01 mg/kg, 14.4% (n=39) stated the correct
adrenaline dose in adult patients was 0.5 mg. The correct
position to be given to the patient during anaphylaxis (lying
the patient on the back and elevating the feet at an angle

Table 1. Participants’ demographic information and

knowledge about anaphylaxis treatment and AAI

Age, year, mean * SD 30.5+£8.4
Median (Q1-Q3) 27 (24-36)
Professional years (mean * SD) 9+8.7
Median (Q1-Q3) 5(3-13)
Educational level, n (%)

High school 45 (16.6)
Associate degree (2 years) 31(11.4)
Licence (4 years) 136 (50.2)
Master's degree 58 (21.4)
Institution, n (%)

Primary care 61(22.5)
Secondary care 47 (17.3)
Tertiary care 141 (52)
Administrative or educational 22 (81)
Postgraduate education, n (%)

Yes 81(29.9)
No 190 (70.1)
Participation in anaphylaxis treatment, n (%)

Yes 147 (54.2)
No 124 (45.8)
Anaphylaxis criteria, n (%)*

Criterion 1 259 (95.6)
Criterion 2 206
Third criterion 184
Know it all 179 (66.1)
First drug in the treatment of anaphylaxis, n (%)

Adrenaline 104 (38.4)
Antihistamine 119 (43.9)
Corticosteroids 43 (15.9)
No opinion 5(1.8)
Adrenaline administration route, n (%)

Intramuscular 114 (421)
Intravenous 101(37.3)
Subcutaneous 32(11.8)
No opinion 24 (8.9)
Place of adrenaline administration, n (%)

IV through the vascular access | can find 96 (35.4)
Intramuscular from lateral thigh 80 (29.5)
Subcutaneous from upper arm 30 (111)
Intramuscular from the gluteal region 24 (8.9)
Intramuscular from the deltoid region 13 (4.8)
Subcutaneous from the abdominal area 3(11)

No opinion 25(9.2)
Knowledge of autoinjector use, n (%)

Yes 37 (13.7)
No 254 (93.7)
Experience of autoinjector use, n (%)

Yes 13 (4.8)
No 258 (95.2)
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Table 1. Continued

SD: Standard deviation, AAl: Adrenaline autoinjector, *: Clinical
criteria for diagnosing anaphylaxis'

1. Criteria: Acute onset of an illness (minutes to several hours) with
involvement of the skin, mucosal tissue or both (e.g., generalized
hives, pruritus or flushing, swollen lips-tongue-uvula and at least one
of the following)

a. Respiratory compromise [e.g., dyspnoea, wheeze-bronchospasm,
stridor, reduced peak expiratory flow (PEF) and hypoxemia]

b. Reduced blood pressure (BP) or associated symptoms of end-
organ dysfunction [e.g., hypotonia (collapse), syncope, incontinence]
2. Criteria: Two or more of the following that occur rapidly after
exposure to a likely allergen for that patient (minutes to several
hours):

a. Involvement of the skin-mucosal tissue (e.g., generalized hives,
itch-flush, swollen lips-tongue-uvula)

b. Respiratory compromise (e.g., dyspnoea, wheeze-bronchospasm,
stridor, reduced PEF, hypoxemia)

c. Reduced BP or associated symptoms [e.g., hypotonia (collapse),
syncope, incontinence]

d. Persistent gastrointestinal symptoms (e.g., crampy abdominal pain,
vomiting)

3. Criteria: Reduced BP after exposure to known allergen for that
patient (minutes to several hours):

a. Infants and children: low systolic BP (age specific) or >30%
decrease in systolic BP*

b. Adults: systolic BP of <90 mmHg or >30% decrease from that
person’s baseline

of 30-45 degrees if there was no respiratory distress) were
known by 60.8% of the nurses (n=165).

Antihistamines were the most frequently selected first-
line drug in the treatment of anaphylaxis (43.9%, n=119).
More than one third of the nurses (37.3%, n=101) stated
that they would administer adrenaline intravenously in
the treatment of anaphylaxis. Only 13.7% (n=37) of the
participants stated that they knew how to use AAI, 4.8%
(n=13) stated that they had used an autoinjector before,
and 6.3% (n=17) stated that they had received training on
this subject. In our study, there were only 3 school nurses,
none of them had experience using AAI, and only one of
them stated that she knew how to use AAL 13.7% (n=37)
of the nurses knew that AAI preparation was available in
0.15 and 0.3 mg forms within the scope of reimbursement.
The knowledge of the participants regarding anaphylaxis
treatment and AAI is presented in Table 1.

There was no statistically significant relationship between
the rates of knowing all anaphylaxis criteria, knowing that
adrenaline is the first line drug to be used in the treatment
of anaphylaxis, knowing the correct route of administration
of adrenaline, knowing the correct place of administration
of adrenaline, knowing the correct dose of adrenaline in
children and adults, and knowing the use of AAI with age,
educational level or institution of employment. The mean
duration of professional experience of the nurses who knew

that adrenaline should be administered anterolateral to
the thigh was significantly shorter than those who did
not know (p=0.041). There was no statistically significant
relationship between professional experience and correct
answers to other questions. The rate of nurses who had
previous experience in the treatment of anaphylaxis
knowing that adrenaline should be administered IM was
significantly higher (p=0.012). There was no statistically
significant relationship between anaphylaxis treatment
experience and correct answers to other questions. Nurses
who received postgraduate training on anaphylaxis had
significantly higher rates of knowing all anaphylaxis
criteria, knowing the correct administration route for
adrenaline, knowing the correct administration site for
adrenaline, and knowing how to use an AAI (respectively,
p=0.003, p=0.008, p=0.019, p=0.022). The statistical
relationship between nurses’ anaphylaxis diagnosis-
treatment knowledge and their age, professional years,
education level, institution of employment, postgraduate
training on anaphylaxis and involvement in anaphylaxis
treatment is presented in Table 2.

Discussion

Anaphylaxis, an life-threatening emergency
condition, requiresimmediate treatmentinorderto prevent
further progression and complications. It is important
that nurses who are in contact with patients during and
after treatment recognize the signs and symptoms of
anaphylaxis, which is rare but life-threatening, and know
how to treat it.

acute

66% of the participants in our study described all three
definitions in the EAACI guide as anaphylaxis (1). These
results indicate that the multisystem manifestations of
anaphylaxis are not sufficiently known. There may be
deficiencies in the diagnosis and treatment of anaphylaxis
due to lack of knowledge. Indeed, many studies report that
anaphylaxis is underdiagnosed and undertreated (6,7).

In our study, the general knowledge of nurses regarding
the treatment of anaphylaxis was found insufficient.
Only 38.4% knew that the first-line drug in treatment was
adrenaline, 42.1% knew the correct route of administration
of adrenaline, 29.5% knew the correct administration place
of adrenaline, 33.6% knew the correct dose of adrenaline in
pediatric patients, and 14.4% knew the correct application
route of adrenaline in adults. In a study conducted with
pediatric nurses at a university hospital in our country, the
rate of knowing that adrenaline is the first-line drug in the
treatment of anaphylaxis was found to be 87-90% in two
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Table 2 Comparison of the knowledge levels of nurses according to age, years of employment, educational status, institution

of employment, postgraduate education on anaphylaxis and participation in the treatment of anaphylaxis
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*: Mann-Whitney U test, **: Chi-square test, SD: Standard deviation

groups divided according to professional experience. These
rates are significantly higher than the rates in our study:.
In the same study, the rate of knowing that adrenaline
should be administered intramuscularly was found to be
64-71%, the rate of knowing the correct application site of
adrenaline was 48-77%, and the rate of knowing the correct
dose was 51-58% (8). In another study conducted with
nurses working in a tertiary hospital, their knowledge levels
were evaluated before and after in-service training; Before
the training, the rate of knowing that the first-line drug in
the treatment of anaphylaxis was adrenaline was 84.4%, the
rate of knowing the correct application route of adrenaline
was 80%, the rate of knowing the correct application site
of adrenaline was 50%, and the rate of knowing the correct
dose was 64% (9). The knowledge levels in our study are

lower than these studies. While approximately half of our
participants worked in tertiary healthcare institutions,
the inclusion of nurses working in primary and secondary
healthcare institutions, as well as in administrative and
educational roles may have contributed to this finding.
Our study included nurses who had previously been active
in nursing but were also in administrative or educational
roles at the time the study was conducted. This is one of
the limitations of our study. In a study conducted with 1.172
participants, including different healthcare professionals
working at different levels in our country, 44.7% of
healthcare professionals stated that they would administer
adrenaline when they suspected anaphylaxis, 29% specified
the correct application route of adrenaline, 23.5% identified
the correct application site, and 28.9% of them knew the
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correct dose (10). The knowledge levels in this study and
our study are relatively similar. In a study conducted in
Singapore, 40.3% of emergency room nurses’ first choice
drug in anaphylaxis was adrenaline, while 47.4% stated
that they used the intramuscular route for adrenaline. The
rates are similar to our study. In the same study, 50% of
nurses knew the correct dose of adrenaline for adults, and
this rate was higher than the rate found in our study (11).
In our study, the average professional experience of nurses
who knew the correct application site of adrenaline was
shorter. Professional experience did not have a statistically
significant relationship with correct answers to other
questions. Contrary to our study, in a similar study by
Giines et al. (8) nurses with more professional experience
were more likely to know the correct application site of
adrenaline.

There is a possibility of recurrence of anaphylaxis.
Therefore, AAI must be prescribed to those that experience
anaphylaxis and they should be trained on how to use it.
The healthcare professionals that care for the patients at
risk for anaphylaxis should also be educated on the use of
AAI Only 13,7% of the nurses in our study stated they knew
how to use AAI and 6,3% had undergone training on the use
of AAL. Our survey was conducted online and was based on
the statements of the nurses so their proficiency in practice
could not be evaluated. Therefore comparison with other
studies is not aplicable. The rate of knowledge about the
presence of AAI was 54% among nurses in Ozkul Saglam
and Ozkars’ (9) study, and 20% among different groups of
healthcare professionals in Baccioglu and Yilmazel Ucar
(10) study.

In studies conducted on healthcare professionals working
in primary, secondary or tertiary healthcare centers, it was
found that knowledge about the correct use of AAI's was
insufficient (12-15). The rate of prescription of adrenaline
to patients experiencing anaphylaxis is still inadequate
although it has increased in time (16-22).

In our survey the rate of knowledge of the correct route and
site of administration of adrenaline and the rate of knowing
the use of AAI were higher in the nurses that had undergone
postgraduation training on anaphylaxis. This finding clearly
displays the need for post-graduate education programs on
anaphylaxis for the nurses to update their knowledge. Less
than one-fifth of our participants had postgraduate training in
anaphylaxis. This was considered to be inadequate. According
to these results, the necessity of periodic and comprehensive
training to update information should be taken into
consideration. In the study of Ozkul Saglam and Ozkars (9)

nurses’ knowledge levels about anaphylaxis diagnosis and
treatment were compared before and after training on
anaphylaxis, and it was found that their knowledge levels
increased after the training. In the study conducted by Sipahi
Cimen and Sayili (23) with different groups of healthcare
professionals, it was found that participants who received
training on anaphylaxis and had experience of anaphylaxis
cases responded correctly to questions about adrenaline
doses at a higher rate.

Sudy Limitations

The most significant limitation of our study is that it was
an online survey. Therefore, participants’ knowledge levels
could not be verified through a face-to-face interview
or practice. While approximately half of the participants
worked in tertiary healthcare institutions, there were
also nurses working in primary and secondary healthcare
institutions, and less than a tenth of the participants were
nurses working in educational or administrative roles.
This was a limitation of our study even though we found
no statistically significant differences in knowledge levels
about anaphylaxis across institutions.

Conclusion

As a result of our study, we found that nurses’ knowledge
regarding the diagnosis and treatment of anaphylaxis is
insufficient. The knowledge levels are better in nurses who
received postgraduate education. Therefore, implementing
post-graduate training programs can help nurses
become more competent in dealing with life-threatening
anaphylaxis. Nurses’ knowledge about AAI treatment is
insufficient, and nurses need to be trained on the use of
this essential and life-saving drug for people at risk of
anaphylaxis.
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