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Abstract
Objectives: The objectives of the study are to assess the knowledge of advanced life support among general nurses in 
Spain, identify knowledge gaps and analyze the demographic, educational, and occupational determinants of their level of 
knowledge.
Methods: A cross-sectional study was conducted from November 2020 to February 2021 among general nurses in Spain. 
A structured self-administered questionnaire was used to collect data on demographics, educational, and professional 
background, as well as theoretical knowledge questions. A binary logistic regression analysis was performed to identify the 
influencing factors associated with the outcome of the educational measure.
Results: A total of 888 general nurses participated in the study, with representation from all 52 Spanish provinces; 80% of 
whom were female nurses. The 72.3% of the nurses did not attain the 70% correct score on the theoretical questionnaire, a 
prerequisite for achieving an adequate pass rating. The study revealed inadequate knowledge among the participating nurses 
with regard to the characteristics of fluid therapy, the conditions for defibrillation and the action algorithm in the event of 
a defibrillate rhythm, and the recommendations for use of the LUCAS RCP® device. Nurse gender, possession of at least a 
Master’s degree, practising in high-risk areas for cardiac arrest and having received recent advanced life support training were 
positively associated with better knowledge of advanced life support among nurses.
Conclusions: The study shows that Spanish general nurses have insufficient knowledge of advanced life support and that 
there are evident knowledge gaps in key subject areas relating to best practices for cardiorespiratory arrests. This indicates 
that they require knowledge building to promote evidence-based patient care. Furthermore, the findings emphasize the 
significance of ongoing education needed to respond to high-risk events such as a cardiac arrest. The positive and negative 
factors identified in this study, which influence the attainment of a good level of advanced life support knowledge, should be 
taken into account.
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Introduction

Nursing is a regulated profession based on advanced practice 
and scientific, managerial, educational, and social skills.1–3 
The increasing incidence of cardiovascular disease,4 and 
consequently cardiac and respiratory arrest, requires nurses 
to be familiar with advanced life support (ALS) protocols, 
regardless of their work setting.5

High-quality cardiopulmonary resuscitation (CPR) can be 
administered out-of-hospital, and ongoing improvements are 
attributable to the development of scientific evidence, with a 
focus on reducing hands-off intervals and hyperventilation.6 
A substantial improvement in out-of-hospital cardiac arrest 
survival rates was observed following the implementation of 
the 2005 American Heart Association (AHA) guidelines for 
CPR and emergency cardiovascular care. Multivariate regres-
sion analysis, controlling for significant predictors of sur-
vival, demonstrated that out-of-hospital cardiac arrest during 
the post-guidelines period exhibited a 1.8-fold increase in 
odds of survival compared to the pre-guidelines period (95% 
CI: 1.2–2.7).7 At the hospital level, the quality of CPR 
improved following the implementation of the amended 2005 
Guidelines, with only a weak trend toward improved survival 
to hospital discharge.8 CPR training for healthcare profes-
sionals, incorporating the European Resuscitation Council 
(ERC) guidelines, has been shown to exhibit a marked 
enhancement following the implementation of guideline 
modifications. This observation persists despite a concomi-
tant rise in the prevalence of cardiac comorbidities. As dem-
onstrated by Salam et  al.,9 a decline in mortality rate was 
observed from 73% in the period preceding the implementa-
tion of guideline modifications to 63% in the subsequent 
period (p = 0.04). The most substantial and statistically sig-
nificant variation was identified in the utilization of percuta-
neous coronary interventions, a development that coincided 
with the introduction of the ERC 2005 guidelines. Hospitals 
that demonstrated excellence in high in-hospital cardiac arrest 
(IHCA) survival strategies placed a strong emphasis on men-
toring and empowering frontline nurses, ensuring clinical 
competency and adequate nursing training for IHCA care.10

In Spain, the first university nursing programs were intro-
duced in 1977, initially as a 3-year diploma course. Subsequent 
to the consensus of the Bologna Declaration on the unification 
of European university education (The Bologna Process) in 
2009,11 the course was restructured into a 4-year degree pro-
gram. In the country, the average rate of nurses per 1000 
inhabitants is 6.57, which is slightly lower than the European 
Union (EU) average rate of 8.5 nurses per 1000 inhabitants.12 
Furthermore, 85.5% of nurses are women, in line with the 
worldwide situation, where approximately 90% of nursing 
professionals are women.13 A body of research undertaken in 
Spain indicates that the extent of awareness among healthcare 
professionals regarding ALS is deemed inadequate. The inves-
tigation has identified factors such as seniority and the extent 
of training as contributors to this situation.14,15 In view of the 
advances in techniques, technologies, and recommendations 

for ALS, it may be advantageous to ascertain any knowledge 
gaps among nurses to facilitate effective educational interven-
tions.16 In this way, the International Liaison Committee on 
Resuscitation has recently initiated a program with the objec-
tive of providing strategic guidance, with the intention of 
delineating critical steps to improve patient care in whom CPR 
is required.17 At the first phase, named “Plan and prepare,” one 
of the key steps is the implementation of effective education 
and training for resuscitation. Therefore, the evaluation of 
ALS knowledge enables the identification of areas for 
enhancement and the determination of the training necessary 
to address them.

In consideration of the aforementioned context, and with 
the purpose of providing evidence for the design of a pro-
gram adapted to the existing knowledge gaps and character-
istics of nurses in Spain, the study aims to assess the 
knowledge of ALS among general nurses in Spain and to 
identify the socio-educational and occupational factors influ-
encing knowledge.

Methods

Study design, area, and period

A cross-sectional study was conducted from November 2020 
to February 2021. The study population comprised nurses 
affiliated with all the official nursing associations in Spain, 
which are integrated at the national level in the General 
Council of the Official Nursing Associations of Spain 
(Consejo General de Colegios Oficiales de Enfermería de 
España). In this country, membership of one of these official 
nursing associations is compulsory for the practice of the 
profession. At the time of the study, the total number of reg-
istered nurses in Spain was 291,297.18

Inclusion criteria

The inclusion criteria for participants were as follows:

- � To be considered for this study, participants must have 
been active nursing professionals within the health-
care sector in Spain. This includes assistant, manage-
rial, teaching, and research functions.

- � Give written informed consent before participating in 
the study.

Exclusion criteria

The following criteria were applied to determine exclusion 
from the study:

- � Not being registered with an Official Nursing College 
in Spain, as registration is a mandatory requirement 
for professional practice.
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Sample size, sampling procedure, and technique

The actual sample size for the study was calculated using 
QuestionPro (https://www.questionpro.com/es/calculadora-
de-muestra.html#calculadora_de_muestra), considering a 
target population of 291,297 registered nurses in Spain, a 
confidence level of 95%, a margin of error of 5%, and an 
estimated missing rate of 15%. The calculated sample size 
was 443. A snowball sampling was applied. Data were col-
lected consecutively for each nurse included, as all nurses 
willing to participate and meeting the study’s inclusion crite-
ria participated.

Data collection

A structured self-administered questionnaire was used for 
data collection. This questionnaire contained three demo-
graphic questions, two questions related to professional 
experience, five questions regarding educational and ALS 
training background and professional experience, and 29 
theoretical knowledge questions.

Questionnaire pretest

The set of 29 theoretical knowledge questions and their 
respective answer options are derived from a 30-item ERC 
test (see Supplemental material). This type of test is used in 
the training courses and assessment of nursing professionals 
to ensure an adequate level of knowledge of recommended 
best practice in emergency situations. Given the context, it 
was determined that a pretest of the instrument would not be 
conducted. Nevertheless, to avoid information bias, a valida-
tion of the content of our adapted and updated Spanish ver-
sion of the test was conducted by a group of judges (n = 13) 
with experience in ALS (see Supplemental material). 
Moreover, to ensure the validity of the test, the Cronbach’s 
alpha coefficient of the instrument was determined (0.734). 
The questionnaire was administered online through the 
General Council of Nursing of Spain (https://www.consejo-
generalenfermeria.org/).

Data quality control

The data were collected by two nurses. One of them had a 
Master of Science (MSc) in Nursing, and the other had a 
PhD in Public Health. During the data collection period, the 
principal investigator closely monitored the process. To 
guarantee the integrity of the dataset, one of the nurse 
researchers meticulously curated the data prior to analysis, 
ensuring its structure and documentation were as complete 
as possible.

Statistical approach

Descriptive statistics were utilized to analyze the character-
istics of the respondents. The biostatistical analysis of the 
data was conducted using the statistical analysis software R 

v4.4.2 and RStudio v2024.12.0,19 in conjunction with the 
psych v2.4.6.26,20 and tidyverse v2.0.0.0 libraries.21 A Chi-
square analysis was performed to test the independence of 
the qualitative socio-demographic variables in the study, and 
a binary logistic regression analysis was used to differentiate 
the effects of each independent variable with the outcome of 
the educational measure. Cronbach’s alpha coefficient was 
calculated to determine the level of reliability of the educa-
tional measure. In all cases, p-values less than 0.05 were 
taken to indicate statistical significance.

Operational definitions

Taking into account that the study involved nurses who com-
pleted their nursing studies either before or after the imple-
mentation of the Bologna criteria,11 the highest level of 
studies achieved was identified according to the following 
categories that were considered:

- � Undergraduate degree: Diploma in Nursing (obtained 
before 2010, a 3-year study), Nursing degree (obtained 
from 2010, a 4-year study).

-  Postgraduate degree: Master’s degree, PhD.

In terms of the current care service provided by the nurses, 
and in accordance with the criteria established by Passali 
et al.,22 the following categories were taken into considera-
tion, based on the risk of cardiac arrest:

- � High-risk areas: Out-of-hospital emergency care, 
Hospital emergency service, Intensive care unit, 
Resuscitation unit, Operating theatre.

-  Low-risk areas: Primary care, Hospitalization floor.

The collection of work experience was recorded in years, 
subdividing into periods of 5 year each.

To differentiate the ALS training provider, the following 
criteria were taken into consideration:

- � Type A: the training of which is based on the ERC 
guidelines.

- � Type B: the training of which is based on the AHA 
guidelines.

ALS knowledge was determined according to the criteria 
of the Spanish Council of CPR (https://semicyuc.org/el-
plan-nacional-de-rcp/#PNRCP), which requires a score of 
70% or higher on the theoretical ERC questionnaire for an 
appropriate pass rating. In a manner analogous to the criteria 
that Adal and Emishal23 applied to identify good or poor 
knowledge in basic life support, the following criteria were 
formulated to recognize the aspects in which the respondents 
as a whole had good or poor knowledge. Each category was 
considered according to the following criteria:

https://www.questionpro.com/es/calculadora-de-muestra.html#calculadora_de_muestra
https://www.questionpro.com/es/calculadora-de-muestra.html#calculadora_de_muestra
https://www.consejogeneralenfermeria.org/
https://www.consejogeneralenfermeria.org/
https://semicyuc.org/el-plan-nacional-de-rcp/#PNRCP
https://semicyuc.org/el-plan-nacional-de-rcp/#PNRCP
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- � Good knowledge: Aspects in which the correct 
response rate was equal to or higher than 50%.

- � Poor knowledge: Aspects in which the wrong answer 
was given with a frequency of more than 50%.

Ethical considerations

The study was approved by the Research Ethics Committee 
of the University of CEU (registration number: CEI19/082).

Results

Study participants’ demographic, educational, 
and occupational characteristics

The study participants’ demographic, educational, and occu-
pational characteristics comprised a total of 888 nurses 
working in the healthcare sector in Spain (Figure 1); distrib-
uted and representing all 52 Spanish provinces (Figure 2); 
constituting 0.3% of the professionals officially registered in 
the nursing associations; and 52% of whom worked in prov-
inces with a population density higher than 200 inhabitants 
per square kilometer.

Table 1 presents the demographic, professional, and edu-
cational profiles of the participants, 80% of whom were 
female. The mean age of the participants was 36 year 
(SD = 10, range: 22–65 year), and 35% of nurses have under-
taken postgraduate studies, either at Master’s or PhD level. A 
minimum of 48.4% of nurses carry out their care work in 
areas of high risk of incident cardiac arrest. The mean work 
experience of all participants was 10 year (SD = 9 year). It is 
also noteworthy that 16% of nurses had not undergone train-
ing in ALS, and of the 84% who had received training, 29% 
had not updated their knowledge for a period exceeding 
3 year. The majority of nurses (62%) with ALS training 
received it from a provider based on ERC guidelines.

Knowledge of nurses toward ALS

In the knowledge questionnaire, 27.7% of the participants 
(n = 246) scored ⩾70%, thus reaching a pass level. 
Conversely, 72.3% of nurses failed to attain a score of 70% 
or more on the theoretical questionnaire, a prerequisite for 
attaining an appropriate pass rating. In the primary care set-
ting, 21.4% (n = 31) of the 143 nurses who took the knowl-
edge test achieved a pass level, while 78.6% (n = 112) did not 
reach the minimum required level of 70%. In the hospital 
setting, which encompasses the Hospitalization floor, the 
Hospital emergency service, the Intensive care unit, the 
Resuscitation unit, and the operating theatre, 46.2% (n = 231) 
of respondents obtained a pass level compared to 52.8% 
(n = 258) who did not. A comparison of the frequency of 
passes in Primary care nurses versus the overall frequency of 

passes in Hospitalization floor nurses (n = 182, npass level = 57; 
nno pass level achieved = 125) reveals significant differences 
(p < 0.001). However, when the comparison is made by sub-
category of hospital setting versus the pass rate in primary 
care, changes are found in the significance of the overall dif-
ference observed. On one hand, the frequency of pass level 
attainment in Primary care nurses versus Hospitalization 
floor nurses (n = 182, npass level = 57; nno pass level achieved = 125) 
was not significantly different (p = 0.052). On the other hand, 
a significant disparity in the frequency of pass levels was 
observed between the Intensive care unit (n = 184, npass 

level = 119; nno pass level achieved = 65) and the Resuscitation unit 
and Operating theatre (n = 123, npass level =  55; nno pass level 

achieved = 68) groups, compared to Primary care nurses, with 
p-values of 0.007 and <0.01, respectively.

The subject areas with a poor degree of knowledge were as 
follows: the role of fluid therapy and the main drugs and fluids 
used in CPR, the conditions of application of defibrillation 
and the algorithm of action in the event of a defibrillate 
rhythm, the recommendations of use of the mechanical chest 
compression device (LUCAS CPR®), the description of the 
chain of survival, the reversible causes of cardiac arrest, and 
ventilation and airway procedures. In all of these areas, the 
percentage of error in the responses given by the group of par-
ticipants was greater than 50%, or the DK/NC option (does 
not know/does not answer) was greater than 25% (Table 2). 
Moreover, the success rate in each of these items was less than 
75%. The subject areas that demonstrated a satisfactory level 
of knowledge were those pertaining to the recommended 
alternative routes when the insertion of a venous line was not 
feasible, the type of pulse that should be palpated during CPR 
in an adult patient, and the pharmacological profile of ami-
odarone. It is noteworthy that these domains exhibited a 
response rate that exceeded 90%. The knowledge question-
naire employed in this study yielded a Cronbach’s alpha of 
0.734. The Cronbach’s alpha values for each of the test ques-
tions are presented in Table 3. The Cronbach’s coefficient val-
ues for each knowledge test question are presented in Table 3. 
It is evident that none of the values are less than 0.7. In 
instances where the individual coefficient exceeds the overall 
test coefficient, it can be deduced that nurses have committed 
more errors in their responses. Conversely, when the individ-
ual coefficient falls below the overall test coefficient, it is 
interpreted that nurses have provided more accurate responses 
in that particular question.

Factors associated with knowledge of nurses 
toward ALS

The results of the logistic regression analysis indicate that a 
number of factors are significantly associated with the knowl-
edge of ALS. These factors include gender, possession of a 
postgraduate degree, professional practice as a nurse in an 
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Figure 1.  STROBE flow chart of the participants. STROBE, Strengthening the Reporting of Observational Studies in Epidemiology flow 
chart (https://www.strobe-statement.org/).
ALS: advanced life support.
*Data not provided by 201 participants, only for the variable “Provider of CPR training.”

https://www.strobe-statement.org/
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area with a high incidence of cardiac arrest, and training in 
advanced cardiac life support history (Table 4). In terms of 
demographic factors, it has been observed that men are  
at least twice as likely to pass the ALS knowledge test com-
pared to women. Furthermore, holding a postgraduate degree 
significantly increases the probability of approval, with the 
likelihood being at least double for those with a postgraduate 
qualification and up to three times as high for those with a 
PhD. In consideration of the impact of occupational factors, it 
is observed that employment in areas characterized by a high 
risk of cardiac arrest results in a threefold increase in the 
probability of achieving a passing grade on the ALS knowl-
edge test. Specifically, nurses engaged in practice within out-
of-hospital emergency settings exhibit a sixfold increase in 
the likelihood of attaining a passing score on the aforemen-
tioned test. With regard to the background of ALS training, it 
was noted that nurses who had received such training were 
more than twice as likely to pass the ALS knowledge test. 
Furthermore, the time elapsed since the last training received, 
more than 5 year, had a significant impact on the probability 
of obtaining a passing grade in the test, with candidates who 
had not received training in more than 5 year being less likely 
to pass.

Discussion

This study is the first of its kind to be carried out at a 
national level in Spain, with a particular focus on the levels 

of knowledge of ALS among general nursing staff at the 
different levels and care services in the country. The find-
ings of the study align with those of prior research con-
ducted at specific local levels, suggesting that the nurses’ 
knowledge of ALS is not optimal.14,15

Our research indicates that nurses working in primary 
care or on hospitalization ward have a low level of knowl-
edge of ALS compared to those working in Out-of-hospital 
emergency care, Hospital emergency service, Intensive care 
unit, Resuscitation unit, or Operating theatre. It also shows 
that hospital staff working in high-risk areas for cardiac 
arrest have a higher level of knowledge of ALS than those 
working in low-risk areas, as research conducted in other 
countries has shown.22,23

Participants demonstrated a poor knowledge toward the 
role of fluid therapy and the primary medications employed 
in CPR, conditions for defibrillation, the shockable rhythm 
algorithm, recommendations for the utilization of the 
mechanical chest compression device (LUCAS CPR®), the 
description of the chain of survival, the reversible causes of 
CPA, and ventilation and airway procedures. It is therefore 
essential that these subject areas are addressed in the nursing 
training programs of the country. These educational pro-
grams should align with best practices and international 
guidelines on ALS actions, such as the ERC or AHA guide-
lines, regarding that evidence-based patient care is related 
with a substantial improvement of overall survival rates.7,9,24 
The lack of resuscitation skills among nurses working at 

Figure 2.  Distribution of participants by province according to the nursing association where they are registered.
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out-of-hospital level correlates with poor health outcomes in 
cardiac arrest patients.25,26 Furthermore, the study estab-
lished a positive association between nurses’ performance on 
ALS knowledge tests and the frequency of their training, 
with those who had received at least one training session in 
the last 5 years demonstrating superior performance.

The results of the logistic regression analysis indicate that 
certain factors have a significant influence on the probability 
of passing the ALS knowledge test. These factors include 
gender, educational level, area of work, previous course 
completion, and type of ALS training course. Other authors 
have found a significant relationship between the age of 
nurses and their years of experience with the level of knowl-
edge in ALS.14,23 However, in our case, this relationship was 
not found. One potential explanation for this discrepancy 

could be related to the fact that the population studied in the 
present analysis is at least double the size of the population 
studied in the other studies.

The finding of a gender-based knowledge gap is striking. 
It is evident that the composition of the sample reflects the 
demographic profile of nurses in the country with respect to 
the sex variable. To the best of our knowledge, previous ALS 
studies do not report a similar circumstance. Further studies 
are required, given that this phenomenon of gender differ-
ence in knowledge has been observed in other technical 
areas of nursing.27,28

Our survey indicates that nurses with at least a Master’s 
degree have a higher level of ALS knowledge. This addresses 
a limitation of previous research23 in this area by collecting 
detailed information on the educational attainment of each 

Table 1.  Profile of the 888 general nurses in Spain who participated in the study.

Characteristic Category N Sex

Male (n = 179) Female (n = 709)

n % n %

The highest level of 
education that has been 
achieved

3-year degree (Diploma) 284 42 16 242 85
4-year degree (Graduate) 288 65 23 223 77
Master’s 302 65 22 237 78
PhD 14 7 50 7 50

Current care service Primary care 143 23 16 120 84
Hospitalization floor 182 22 12 160 88
Intensive care unit, Resuscitation 
unit, and Operating theatre

184 33 18 151 82

Hospital emergency service 123 28 23 95 77
Out-of-hospital emergency care 123 53 43 70 57
Other 133 20 15 113 85

Work experience <5 year 277 58 32 219 31
(5–10 year) 244 48 27 196 28
>10 year 367 73 41 294 41

Background training in CPR Yes 745 152 21 593 80
No 143 27 17 116 81

Number of CPR courses 
completed

None 143 23 13 120 17
(1–5) 537 102 19 435 81
(6–10) 170 42 23 128 18
>11 38 12 7 26 4

Years elapsed since the last 
CPR course completed

0 132 22 17 110 83
>0 year < 1 220 49 22 171 78
(1–3) 323 64 20 259 80
(4–5) 129 31 24 98 76
<5 84 13 15 71 85

Type of provider of CPR 
training

Type Aa 494 123 25 371 75
Type Bb 193 33 17 160 83
DR 201 27 13 174 87

DR: do not remember.
aBased on European Resuscitation Council guidelines.
bBased on American Heart Association guidelines.
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participant. The findings indicate that a Master’s degree is a 
prerequisite for attaining an acceptable level of ALS knowl-
edge. To maintain competence in an evolving healthcare 
environment, nurses must have access to high-quality con-
tinuing professional development.29 There is a strong corre-
lation between continuing professional development and the 
retention of nurses in the workplace.2,30 In addition, higher 
nursing qualifications have been shown to reduce the likeli-
hood of burnout, increase commitment to quality care, posi-
tively impact confidence, and prevent moral dilemmas. It is 
therefore recommended that nurse managers give considera-
tion to the promotion of staff retention and encouragement of 

continuing education, especially in ALS and postgraduate 
studies, to improve the working environment and minimize 
the risk of mental health problems among professionals.31,32

The results of this research may have implications for 
nursing practice as well as nursing education and research. 
For example, they can be used to optimize continuing educa-
tion in ALS, based on ERC certification, taking in account 
that Spain belongs to the European Community. Health 
authorities can set minimum standards for the type and fre-
quency of ALS training for general nurses, especially those 
working in critical areas such as emergency departments, 
intensive care units, and out-of-hospital emergencies. 

Table 2.  Participants’ responses for each item of the questionnaire ranked from the highest percentage of incorrect answers to the 
lowest percentage of incorrect answers.

Knowledge questions (number identification of the question in the Spanish version 
of the knowledge questionnaire)*

N Incorrect 
answer

Correct 
answer Unanswered

n % n % n %

What is the role of fluid administration in CPR? (25) 888 606 74 183 21 45 5
What should we do after administering defibrillation? (6) 888 567 64 313 35 8 0,8
What are the recommendations for using the LUCAS CPR device? (26) 888 323 61 241 27 324 36
How do we check the correct placement of the endotracheal tube? (12) 888 534 60 314 35 36 4
What are the most used ventilation procedures in ALS? (14) 888 522 59 201 23 165 19
What does the concept of “chain of survival” refer to? (1) 888 509 57 366 41 13 2
In a defibrillatable arrhythmia with a monitored patient: How many electric shocks 
in a row are indicated? (5)

888 503 57 331 37 54 6,1

The optimum energy for defibrillation, when not stated by the defibrillator, is (7) 888 467 53 347 39 73 8,3
Glucose serums should not be administered due to (23) 888 177 39 636 72 74 8
Adrenaline dosing in cardiorespiratory arrest due to VF/VT (18) 888 312 35 482 54 94 10
Amiodarone is used in (20) 888 301 34 447 50 201 23
The duration of effective ventilation with an Ambu® mask should be (3) 888 322 33 471 53 95 11
When using the laryngeal mask (15) 888 254 28 590 67 44 5
The administration of liposoluble drugs, by endo-tracheal route, is indicated (8) 888 242 27 486 55 160 18
What undesirable effect can psychoanalgesic drugs produce? (22) 888 183 21 657 74 48 5
Which technique used, in the airway, is the only one that isolates the airway, 
avoiding bronchoaspiration? (11)

888 76 20 677 76 35 4

In which situations is the use of adrenaline indicated in cardiorespiratory arrest? (17) 888 158 18 668 75 59 7
Adrenaline should be administered (10) 888 154 17 655 74 77 9
The two maneuvers with which we intend to unblock the airway are (27) 888 142 16 731 82 15 2
What are the most commonly used pseudoanalgesic drugs for orotracheal 
intubation? (21)

888 143 15 707 20 44 5

What is a combitube? (16) 888 119 14 496 56 273 15
What is ventricular fibrillation? (29) 888 134 14 737 83 17 2
The doses administered by intraosseous route should be (24) 888 117 13 633 71 138 16
The compression/ventilation ratio in adults is (4) 888 94 11 790 89 0 0
The most common complications of intubation are (13) 888 99 11 779 88 10 1
What pathologies do reversible causes of cardiac arrest refer to? (2) 888 79 9 598 67 211 27
What is the route of choice if it has not been possible to channel a venous line? (9) 888 57 6 815 92 16 2
What pulse should be palpated during CPR in an adult patient? (28) 888 46 5 830 92 12 1
What type of drug is amiodarone? (19) 888 45 5 818 92 23 3

CPR: cardiopulmonary resuscitation; ALS: advanced life support.
*The numbers correspond to the question numbers of the knowledge questionnaire in the Spanish version. This version is available in the Supplemental 
material file ‘Dem&Adapted_ERCtest-Spanish-version’.
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Furthermore, policies can be developed that require nurses to 
undertake refresher training in ALS on a regular basis—ide-
ally on an annual basis—to ensure that their knowledge is 
kept up to date with the latest guidelines and recommended 
practices. The results corroborate the importance of post-
graduate studies for nurses. Therefore, healthcare institu-
tions can encourage nurses to pursue Master’s and doctoral 
studies by offering scholarships or facilities to enable them 
to combine work and studies. This approach is expected to 
result in a re-evaluation of the distribution of human 
resources, with a view to ensuring that areas experiencing 
the highest demand for critical services are staffed by highly 
trained professionals.

The establishment of centers of excellence, specializing 
in training and ALS practice, can even be considered. Such 
centers could serve as a model and a source of support for 
other healthcare institutions. It is hypothesized that these 

approaches will make a significant contribution to the 
improvement of the quality of healthcare in emergencies 
and ensure that nurses are well prepared to manage critical 
situations effectively. Subsequent studies should aim to 
investigate the findings of a gender gap in the knowledge 
of ALS, to determine the possible causes and establish 
evidence-based training programs to address this knowl-
edge gap.

Limitation of the study

This study has several limitations that should be acknowl-
edged. Firstly, the online administration of the question-
naire may have resulted in a relatively low response rate, 
but the doubling of the a priori estimated sample size and 
the fact that participants worked in both primary and hos-
pital services suggest that this limitation had a minimal 
impact. Secondly, response bias shared was a limitation 
with regard to the design of the cross-sectional study: 
some recall bias and non-response bias were found. The 
former bias particularly affected the variable “Type of 
provider of CPR training,” where 23% of respondents 
indicated that they did not remember. The latter is evident 
in the fact that not all participants responded to all ques-
tions, which suggests that the results may have underesti-
mated the number of incorrect answers and lack of 
resuscitation knowledge.

Finally, it should be noted that the knowledge test used has 
an acceptable reliability with a Cronbach’s alpha above 0.7. 
Furthermore, the fact that the individual Cronbach’s alpha 
values for each question are also above 0.7 means that each 
item contributes significantly and consistently to the meas-
urement of the construct. This combination of acceptable reli-
ability and adequate internal consistency suggests that the 
results obtained from the questionnaire are valid and can be 
considered representative of the phenomenon studied.

Conclusions

This study indicates that the majority of general nurses in 
Spain require further development in their theoretical 
knowledge of ALS. It is essential to promote effective, evi-
dence-based practice among nurses, and to facilitate this, 
continuing education programs should be developed based 
on best practices and international standards. When design-
ing these programs, it is crucial to consider both positive 
and negative factors associated with improved ALS knowl-
edge, to ensure their effectiveness. Furthermore, special 
attention should be paid to the knowledge gaps evidenced in 
this research when designing the contents of the training 
offered, as these are basic technical and conceptual aspects 
of the actions in response to cardiac arrest.

Table 3.  Cronbach’s alpha value for each question on the 
knowledge test on advance life support.

Knowledge test question 
identification numbera

Raw_alpha

1 0.733
2 0.710
3 0.734
4 0.727
6 0.715
7 0.739
8 0.725
9 0.724
10 0.714
11 0.722
12 0.740
13 0.730
14 0.727
15 0.731
16 0.718
17 0.722
18 0.727
19 0.726
20 0.729
21 0.725
22 0.734
23 0.721
24 0.712
25 0.741
26 0.728
27 0.737
28 0.732
29 0.724

aQuestion number 5, which has a similar Cronbach’s alpha value to an-
other question, is eliminated from the model.



10	 SAGE Open Medicine

Acknowledgements

The authors would like to acknowledge the nurses who voluntarily 
participated in the study, the Consejo General de Colegios Oficiales 
de Enfermería de España for their support in distributing the ques-
tionnaire, and Dr Aberto Talaya Peñalver (https://orcid.org/0000-
0001-5594-8083) for his advice on the logistic regression and 
Cronbach’s alpha analysis.

ORCID iDs

Isabel Almodóvar-Fernández  https://orcid.org/0000-0002-0580- 
664X
Paula Sánchez-Thevenet  https://orcid.org/0000-0001-7018-6128

Statements and Declarations

Ethical considerations

Ethical approval for this study was obtained from the Research 
Ethics Committee of the University of CEU (ID No: CEI19/082). It 

certifies that the study was conducted in accordance with the ethical 
standards of the Declaration of Helsinki.

Author contributions/CRediT

RP-I: carried out the design and administration of ad hoc form, 
administration of the ERC questionnaire, recruitment of partici-
pants, bibliographic research search, preparation of study database, 
data curation, statistical analysis, initial preparation of figures and 
tables, and revised the manuscript. IA-F: co-designed the study, 
checked the data, formal data analysis, pilot validation of ad hoc 
form, co-production of tables, collaboration in statistical analysis, 
interpreted the results, collaboration in writing, and manuscript revi-
sion. PG-R: conceptualization, recruitment of participants, pilot 
validation of ad hoc form, formal data analysis, and revising the 
manuscript. PS-T: developed the proposal, conceptualization, and 
methodological design of the study, co-design of the ad hoc form, 
analyzed the data, interpreted the results, ethical-legal management 
of the study, funding management, supervision of the study, 

Table 4.  Logistic regression to identify factors associated with a “pass level” of knowledge among the participating general nurses.

Characteristic Category OR 95% CI p

Gender Male versus female 2.809 1.995–3.955 <0.001
Highest level of education that has been 
achieved

Diploma
  Graduate 0.658 0.985–0.437 0.043
  Master’s degree 1.961 2.806–1.378 <0.001
  PhD 3.057 9.224–1.014 0.043

Current care service Primary care/Hospitalization floor
  Out-of-hospital emergency care 6.273 11.394–3.562 <0.001
  Hospital emergency service 2.043 3.779–1.123 0.021
 � Intensive care unit, Resuscitation unit, 

and Operating theatre
3.053 5.373–1.789 <0.001

Background training in CPR Yes versus no 2.775 1.708–4.745 <0.001
Time elapsed since the completion of the 
most recent CPR course (year)

Less than 1 year
  1–3 year 0.740 1.062–0.516 0.102
  3–5 year 0.664 1.056–0.413 0.087
  More than 5 year 0.174 0.358–0.074 <0.001
  Never 0.261 0.450–0.144 <0.001

CPR training provider Type Aa versus Type Bb 2.354 1.588–3.561 <0.001
Work in a province with more than 1 million 
inhabitants

More than 1 million habitants versus less 
than 1 million habitants

1.174 0.868–1.586 0.296

Highest level of education that has been 
achieved

Postgraduate degree versus undergraduate 
degree

2.439 1.805–3.302 <0.001

Level of risk of the care service in regard to 
the occurrence of cardiac arrest

High-risk area* versus low-risk area** 3.149 2.316–4.309 <0.001

Number of years since the completion of 
the most recent CPR course

Less than 1 year versus more than 1 year 
or never

1.877 1.354–2.595 <0.001

Number of ALS courses completed 3 or more courses completed versus 
fewer than 3

1.412 1.018–1.979 0.042

Work experience Experience of 10 year or more versus less 
than 10 year

1.389 0.612–2.971 0.409

Age 36 year old or more versus less than 
36 year old

0.930 0.693–1.249 0.630

aBased on European Resuscitation Council guidelines.
bBased on American Heart Association guidelines.
*Out-of-hospital emergency care, Hospital emergency service, Intensive care unit, Resuscitation unit, Operating theatre.
**Primary care, Hospitalization floor.

https://orcid.org/0000-0001-5594-8083
https://orcid.org/0000-0001-5594-8083
https://orcid.org/0000-0002-0580-664X
https://orcid.org/0000-0002-0580-664X
https://orcid.org/0000-0001-7018-6128


Pérez-Ibáñez et al.	 11

manuscript writing, and manuscript editing. All the authors read and 
approved the final manuscript.

Funding

The author(s) disclosed receipt of the following financial support 
for the research, authorship, and/or publication of this article: The 
study was supported by information and communication technol-
ogy tools from the Universidad Cardenal Herrera-CEU, CEU 
Universities.

Conflicting interests

The author(s) declared no potential conflicts of interest with respect 
to the research, authorship, and/or publication of this article.

Informed consent

Written informed consent was obtained from all participants before 
the study.

Trial registration

Not applicable.

Supplemental material

Supplemental material for this article is available online.

References

	 1.	 Egerod I, Kaldan G, Nordentoft S, et  al. Skills, competen-
cies, and policies for advanced practice critical care nursing in 
Europe: a scoping review. Nurse Educ Pract 2021; 54: 103142.

	 2.	 Heinen M, Van Oostveen C, Peters J, et  al. An integrative 
review of leadership competencies and attributes in advanced 
nursing practice. J Adv Nurs 2019; 75(11): 2378–2392.

	 3.	 Wood C. Leadership and management for nurses working at 
an advanced level. Br J Nurs 2021; 30(5): 282–286.

	 4.	 GBD 2019 Stroke Collaborators. Global, regional, and 
national burden of stroke and its risk factors, 1990–2019: a 
systematic analysis for the Global Burden of Disease Study 
2019. Lancet Neurol 2021; 20(10): 795–820.

	 5.	 Spinelli G, Brogi E, Sidoti A, et al. Assessment of the knowl-
edge level and experience of healthcare personnel concern-
ing CPR and early defibrillation: an internal survey. BMC 
Cardiovasc Disord 2021; 21(1): 195.

	 6.	 Olasveengen TM, Wik L, Kramer-Johansen J, et  al. Is CPR 
quality improving? A retrospective study of out-of-hospital 
cardiac arrest. Resuscitation 2007; 75(2): 260–266.

	 7.	 Sayre MR, Cantrell SA, White LJ, et al. Impact of the 2005 
American Heart Association cardiopulmonary resuscitation 
and emergency cardiovascular care guidelines on out-of-hos-
pital cardiac arrest survival. Prehosp Emerg Care 2009; 13(4): 
469–477.

	 8.	 Olasveengen TM, Vik E, Kuzovlev A, et al. Effect of imple-
mentation of new resuscitation guidelines on quality of car-
diopulmonary resuscitation and survival. Resuscitation 2009; 
80(4): 407–411.

	 9.	 Salam AM, Albinali HA, Singh R, et al. Impact of the 2005 
resuscitation guidelines on patient survival after out-of-

hospital cardiac arrest: experience from a 20-year registry 
in a middle-eastern country. Resuscitation 2013; 84(8): 
e97–e98.

	10.	 Guetterman TC, Kellenberg JE, Krein SL, et  al. Nursing 
roles for in-hospital cardiac arrest response: higher versus 
lower performing hospitals. BMJ Qual Saf 2019; 28(11): 
916–924.

	11.	 Summaries of EU Legislation. The Bologna process: setting 
up the European higher education área, https://eur-lex.europa.
eu/legal-content/EN/TXT/?uri=legissum:c11088 (2015, 
accessed 9 January 2025).

	12.	 Galbany-Estragués P and Millán-Martínez P. Shortage of 
nurses in Spain: from the global case to particular situation. 
SESPAS Report 2024. Gac Sanit 2024; 38(1): 102376.

	13.	 World Health Organization. State of the world’s nursing: 
investing in education, jobs and leadership. Technical docu-
ment. Geneva, Switzerland: World Health Organization, 2020.

	14.	 Castillo-García J, Abad-Torrent A, Racoba-Zoff G, et  al. 
Self-perceived knowledge of and skills in cardiopulmonary  
resuscitation among health professionals in the Sant Llorenç de 
Viladecans Hospital (Spain). Enferm Clin 2006; 16(1): 39–43.

	15.	 Sánchez García AB, Fernández Alemán JL, Alonso Pérez N, 
et al. Assessment of the knowledge level and its relevance in 
terms of CPR in medical personnel of the hospital emergency 
medical system of the Autonomous Community of the Region 
of Murcia. Enferm Glob 2015; 14(39): 230–245.

	16.	 Perkins GD, Graesner JT, Semeraro F, et  al. European 
Resuscitation Council Guidelines 2021: executive summary. 
Resuscitation 2021; 161: 1–60.

	17.	 Chan PS, Greif R, Anderson T, et al. Ten steps toward improv-
ing in-hospital cardiac arrest quality of care and outcomes. 
Resuscitation 2023; 193: 109996.

	18.	 National Institute of Statistics. Registered Health Professionals 
Statistics 2022, https://www.ine.es/infoine (2022, accessed 9 
October 2020).

	19.	 RStudio Team. RStudio: Integrated Development Environment 
for R Posit Software. Boston: MA, 2024.

	20.	 Revelle WR. psych: Procedures for Psychological, 
Psychometric, and Personality Research. R package version 
2.4.6. Evanston, IL: Northwestern University.

	21.	 Wickham H, Averick M, Bryan J, et  al. Welcome to the 
tidyverse. J Open Source Softw 2019; 4(43): 1686.

	22.	 Passali C, Pantazopoulos I, Dontas I, et al. Evaluation of nurses’ 
and doctors’ knowledge of basic and advanced life support resus-
citation guidelines. Nurse Educ Pract 2011; 11(6): 365–369.

	23.	 Adal O and Emishaw S. Knowledge and attitude of healthcare 
workers toward advanced cardiac life support in Felege Hiwot 
Referral Hospital, Bahir Dar, Ethiopia, 2022. SAGE Open Med 
2023; 17(11): 20503121221150101.

	24.	 Sodhi K, Singla MK and Shrivastava A. Institutional resusci-
tation protocols: do they affect cardiopulmonary resuscitation 
outcomes? A 6-year study in a single tertiary-care centre. J 
Anesth 2015; 29(1): 87–95.

	25.	 Evans Z and Mcknight B. CPRural. Can J Rural Med 2019; 
24(1): 13–17.

	26.	 Panepinto R, Harris J and Wellette J. A review of best prac-
tices related to intravenous line management for nurses. Nurs 
Clin North Am 2021; 56(3): 389–399.

https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=legissum:c11088
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=legissum:c11088
https://www.ine.es/infoine


12	 SAGE Open Medicine

	27.	 Abu-Ejheisheh M, Ayed A, Salameh B, et al. Enhancing tra-
cheostomy care: knowledge among nurses in intensive care 
units. Crit Care Nurs Q 2025; 48(1): 43–51.

	28.	 Bailey VC, Kleinhans AV and Mokgatle MM. Knowledge and 
attitudes of HIV pre-exposure prophylaxis among nurses in South 
Africa. Afr J Prim Health Care Fam Med 2023; 15(1): e1–e6.

	29.	 Wyckoff MH, Greif R, Morley PT, et al. 2022 International 
consensus on cardiopulmonary resuscitation and emergency 
cardiovascular care science with treatment recommendations: 
summary from the basic life support; advanced life sup-
port; pediatric life support; neonatal life support; education,  

implementation, and teams; and first aid task forces. 
Circulation 2022; 146(25): e483–e557.

	30.	 Yarbrough S, Martin P, Alfred D, et al. Professional values, 
job satisfaction, career development, and intent to stay. Nurs 
Ethics 2017; 24(6): 675–685.

	31.	 Aghakhani N, Habibzadeh H and Mohammadi F. Critical care 
nurses’ moral sensitivity during cardiopulmonary resuscitation: 
qualitative perspectives. Nurs Ethics 2022; 29(4): 938–951.

	32.	 Limbu S, Kongsuwan W and Yodchai K. Lived experiences of 
intensive care nurses in caring for critically ill patients. Nurs 
Crit Care 2019; 24(1): 9–14.


