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Abstract
Background: Pre-hospital resuscitation in cardiac arrest is crucial to survival of patients, so emergency medical services 
personnel must have up-to-date knowledge and good skills.
Aims: This study aimed to determine the association between knowledge and skills of emergency medical services per-
sonnel of basic life support in north-west Khuzestan province, Islamic Republic of Iran.
Methods: This cross-sectional study included all personnel of emergency medical services (75 participants) in two emer-
gency centres. Data were collected on characteristics of the participants (age, time since last retraining, academic degree, 
and length of experience), and their knowledge of basic life support. Skills were assessed by observing the personnel carry 
out basic life support and use of an automated external defibrillator on a mannequin. 
Results: Poor knowledge was found in 31% of the personnel (mean score: 19.35 (SD 3.9); range: 0–34) and 42.7% had poor 
skills (mean score: 5.40 (SD 2.39); range: 0–9). Most of the staff (71%) did not use the automated external defibrillator cor-
rectly. No statistically significant relationship was found between staff knowledge and skills (P = 0.298). Staff knowledge 
and skills were significantly associated with correct use of the defibrillator (P = 0.039). Knowledge score was significantly 
associated with length of time since doing resuscitation training (P = 0.006) and academic qualification (P = 0.046). The 
skills score was significantly associated with time since doing training (P = 0.004). 
Conclusion: Strategies to maintain and improve the life support knowledge and skills of personnel in emergency medical 
services are recommended. 
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Introduction
Cardiovascular diseases are the leading cause of death 
globally and cause one death every 12 minutes (1). In the 
Islamic Republic of Iran, 50% of all deaths each year and 
79% of deaths related to chronic diseases are attributed to 
cardiovascular diseases (2). The first line of response to 
cardiac arrest is basic life support (3). This is a key com-
ponent of the survival chain to reduce the death rate and 
increase the hospital discharge rate. Basic life support in-
cludes steps taken by skilled personnel during cardiac or 
respiratory arrest. It is a combination of artificial respira-
tion and chest massage to restore cardiac function, blood 
circulation and respiration (4). 

Survival from cardiac arrest is higher if handled in 
hospital (22.3–25.5%) than in an out-of-hospital setting 
(10.8%). One of the main reasons for this disparity is that 
rescuers often perform cardiopulmonary resuscitation 
(CPR) at suboptimal standards (5). Therefore, the skill of 
emergency medical personnel in resuscitation as the first 
line of assistance is an essential factor in the outcome of 
cardiac arrest (6). However, there is compelling evidence 
that emergency medical personnel lack the necessary 

skills in resuscitation (3). Moreover, recent studies show 
that some emergency medical personnel fail to perform 
accurate and rapid resuscitation operations; therefore, 
it is essential that they acquire the necessary skills and 
knowledge so they can respond effectively in a cardiac 
emergency (7).

Research suggests that with resuscitation outside 
the hospital, lack of adequate knowledge by emergency 
medical personnel has led to delayed medication and is 
one of the reasons for the failure of cardiopulmonary 
resuscitation (8). Other research indicated that 96% of 
emergency medical personnel had good knowledge of 
resuscitation, but their skills level was poor (9). To date, 
few studies have examined the relationship between 
basic life support knowledge and resuscitation skills in 
different groups of people (medical and non-medical). 
A study in 2016 found a positive correlation between 
knowledge and resuscitation skills (10), but another in 
2014 found no relationship between the two variables 
(11). Given that most studies in the field of resuscitation 
are done in the hospital environment, this study aimed 
to determine the relationship between the knowledge 
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of basic life support and skill in providing emergency 
medical services in pre-hospital resuscitation settings.

Methods
Study design and sample
This was a cross-sectional study to examine the relation-
ship between the knowledge and skills of medical pro-
fessionals in emergency medical services about basic life 
support. The study was conducted in two of four emer-
gency centres in the north-west of Khuzestan province in 
2016. The two sites were selected because of easier access 
and because they had more staff. All emergency medical 
personnel at these centres who met the inclusion crite-
ria were included in the study. Inclusion criteria were 
emergency medical services personnel who had at least 6 
months’ experience; exclusion criteria were failure to fill 
out the questionnaire. 

Data collection
Data were collected using two questionnaires in Farsi 
on: 1) demographic information (age, time of participa-
tion in retraining classes, academic degree and length of 
employment/work experience), 2) knowledge of basic life 
support. 

After completing the questionnaires, the skills of 
the participants were assessed. For this purpose, a 
mannequin was placed in the room and each participant 
was asked to perform CPR on the assumption that it was 
a suspected cardiac arrest. Their skills were observed 
by two researchers. None of the participants declined 
to take part in this assessment. Because few staff had 
good resuscitation skills, emergency services authorities 
conducted a cardiopulmonary resuscitation workshop 
for all staff which was noted in the staff file. 

The questionnaire measuring knowledge of 
resuscitation contained 34 questions on CPR, airway 
control, blood circulation control, the number of 
massages and breathing. A correct answer was scored 
as 1, an incorrect answer was scored as 0. A score of less 
than 17 indicated poor knowledge, between 17 and 25.5 
indicated average knowledge, and scores higher than 25.5 
indicated good knowledge. 

Questionnaires were distributed by hand to 
participants and they were completed anonymously.

For CPR and automated external defibrillator skills 
testing, a checklist was used during observation of their 
basic life support skills and use of an automated external 
defibrillator. The checklist of America Heart Association 
was used; practices of the America Heart Association 
regarding resuscitation for cardiac arrest are taught by 
all main universities and colleges that provide training 
on emergency care, especially all forms of CPR (child 
and adult). All training centres for basic life support and 
advanced cardiac life support also use America Heart 
Association guidelines. Therefore, these guidelines were 
used to measure skills in our study. The steps include: 
checking consciousness level and response, Contacting 

emergency services(calling the emergency services 
number which is 115 in the Islamic Republic of Iran), 
checking carotid pulse, correct placement of hands 
for cardiac massage, first cycle of massage, giving two 
breaths, and use of automated external defibrillator and 
continuing CPR (second cycle of massage) respectively. 
For each step and procedure, we scored 1 for correct skill 
and zero for inadequate skill. Skill scores ranged between 
0 and 9. A score less than 4.5 indicates poor skill, a score 
between 4.5 and 6.75 average skill and scores more than 
6.75 good skill.

To determine the validity of the knowledge 
questionnaire and checklist, the questions were reviewed 
by 10 members of the faculty and emergency medical 
services personnel. The reliability of the checklist was 
assessed by 40 members of the staff and the Cronbach 
alpha was 0.86. 

Statistical analysis
Means and standard deviations (SDs), and frequencies 
were determined. The chi-squared test was used to as-
sess the relationship between knowledge (poor, good) 
and skills (poor, average, good), and between knowledge 
and skills and skill in using the automated external defi-
brillator. Analysis of variance (ANOVA) was used to as-
sess the relationship between academic qualification and 
level of knowledge, as the subgroups were normally dis-
tributed. The Kruskal–Wallis test was used to examine 
the relationship between knowledge and skill level and 
other characteristics of the participants which were not 
normally distributed. Because so few participants had 
good knowledge scores, we combined average and good 
knowledge into one category in the analysis.

Data were analysed using SPSS, version 22. P ˂ 0.05 
was considered statistically significant.

Ethical considerations
The emergency centres are a subsystem of the cities’ 
health network and university. Therefore, permission 
to carry out the study was obtained from the head of the 
health network and the study was coordinate with the 
emergency medical authorities. The purpose of the study 
was explained to the staff and they were assured of the 
confidentiality of their responses. Written informed con-
sent was obtained from the participants.

Results 
All eligible personnel (75 staff) agreed to participate (re-
sponse rate 100%). All the participants were males and 
most were in the age group 20–30 years (38, 51%). Only 5 
(7%) participants were in the age group 41–51 years. The 
mean age of the participants was 31.50 (SD 6.39) years. Of 
the 75 participants, 17 (23%) were nurses, 35 (47%) were 
emergency medical services personnel, and 23 (31%) had 
academic qualifications not related to medicine. Most of 
the participants (88%) had 1–10 years of experience and 
the remainder had between 11 and 21 years. Just over half 
(41, 55%) of the participants had done basic life support 
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classes 12 months ago, 23 (31%) had done them 6 months 
ago, and only 11 (15%) had done them 3 months ago. Of the 
11 participants who had done CPR classes 3 months ago, 
only one had a poor knowledge score, while almost half 
of the participants who had done CPR classes 12 months 
ago had a poor knowledge score. 

The mean score of knowledge for basic resuscitation 
was 19.35 (SD 3.9) (range: 0–34) and the mean score for 
skills was 5.40 (SD 2.39) (range: 0–9), both of which are 
in the middle range. The knowledge level was poor for 23 
(31%) participants, average for 51 (68%), and good for only 
1 (1%) participant. In addition, 32 (43%) of the participants 
had poor skills, 21 (28%) had average skills, and only 22 
(29%) had good skills. None of the participants obtained 
a full score for knowledge and only 6 (8%) obtained a full 
score for skills.

Length of time since participating in basic life 
support training was the only variable significantly 
associated with the score in basic life support skills (P = 
0.004) (Table 1). Time since participating in resuscitation 
training (P = 0.006) and academic qualification (P = 0.046) 
were significantly associated with the score in basic life 
support knowledge (Table 1). Of the 41 participants who 
had taken part in training classes 12 months ago, 21 had 
poor skills and only 7 had good skills. Of the 11 participants 
who had participated in training classes 3 months ago, 7 
had excellent skills.

Table 2 shows that 71% of the staff did not use the 
automated external defibrillator correctly. There was a 
significant relationship between staff knowledge and 

skills and the correct use of the automated external 
defibrillator device (P = 0.039). No statistically significant 
relationship was found between staff knowledge and 
skills based on the chi-square test (P = 0.298) (Table 3).

Discussion
Knowledge of basic CPR techniques and steps can in-
crease the chance of survival of patients. Therefore, 
this study was conducted to determine the association 
between knowledge and skill of personnel of emergen-
cy medical services on CPR. Research in Nepal in 2012 
showed that the mean score for resuscitation knowledge 
of medical/paramedical professionals was lower than av-
erage (12). Our study indicates that the knowledge (19.35, 
SD 3.9 ) and skill (5.40, SD 2.39) scores of basic resusci-
tation were average. Most of the participants (68%) had 
an average knowledge score; only one had a good score. 
While more participants had good skills (22, 29%), a large 
proportion (43%) had poor skills.

An Iranian study in 2007 reported that only 2.6% of 
nurses had good CPR knowledge, and none was classified 
as having a very good knowledge. However, if the number 
of people trained in CPR is higher in the community, 
then the survival rate and quality of life later will increase 
(13). Studies in Iraq (2014) and Japan (2003) found that 
most nurses had poor knowledge of CPR (14,15), but in an 
Iranian study, the knowledge of most participants (85.6%) 
was good and/or excellent; only 3% had poor knowledge 
(16). This difference could be because nurses with a 

Table 1 Characteristics of the emergency services personnel according to their basic life support knowledge and skills

Characteristic Basic life support knowledge P-value Basic life support skills P-value

Mean (SD) Mean (SD)
Age (years) 0.838a 0.444a

20–30 19.32 (3.44) 5.57 (1.95)

31–40 19.47 (4.52) 4.78 (2.91)

41–51 18.80 (4.86) 4.60 (1.51)

Job experience (years) 0.230a 0.411a

1–5 18.37 (3.63) 5.10 (1.98)

6–10 20.25 (3.75) 5.33 (2.58)

11–15 19.25 (6.89) 6.25 (3.40)

16–21 18.80 (4.86) 3.60 (2.50)

Time of participating in retraining classes 0.006a 0.004a

12 months ago 18.49 (4.03) 4.46 (2.39)

6 months ago 19.39 (3.75) 5.56 (1.70)

3 months ago 22.45 (2.73) 7.00 (2.68)

Academic qualification 0.046b 0.056a

Nursing 20.76 (2.99) 5.17 (2.03)

Emergency medical services 20.43 (5.12) 3.71 (3.40)

Bachelor degree 19.00 (4.85) 3.40 (3.09)

Associate degree 22.17 (2.22) 5.16 (1.60)

Diploma 18.06 (3.78) 5.97 (1.90)
SD: standard deviation. 
aKruskal-Wallis.bANOVA.
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higher level of knowledge have more experience of CPR 
and resuscitation practice (17). In the Iranian study, most 
of the nurses worked in special units 

With regard to demographic information, the 
Iraq study found no difference between the level of 
knowledge of basic resuscitation and age (14), which is 
consistent with our study. A study in Kerman province 
reported that length of employment had a positive 
effect on the knowledge level of nurses (18). In addition, 
a study in Saudi Arabia reported that participants with 
more than 10 years of experience has higher knowledge 
scores than those with less experience but the difference 
was not statistically significant (19). These findings 
suggest that staff with longer employment gain more 
experience in medical emergencies and this likely affects 
their knowledge. Most of our participants had a work 
experience of less than 5 years, and the authorities paid 
little attention to younger and less experienced nurses, 
who were not given much opportunity to participate 
in resuscitation or motivated to improve their level of 
knowledge, which may explain this finding. However, 
there is no statistically significant relationship between 
knowledge and length of employment (work experience) 
in our study results which concurs with the Iraq study 
(14).

We found a significant association between knowledge 
and academic qualification of staff; participants who 
had relevant degrees had greater knowledge of CPR. Of 
note is that 23 (31%) of our participants had an academic 
qualification unrelated to the medical profession. This can 

affect the level of knowledge and skill of the participants 
and consequently affect the quality of resuscitation. 
In addition, training in resuscitation for those whose 
qualification is related to the medical profession is more 
effective because they have received such training in 
their curriculum (19). However, some studies have found 
no significant correlation between level of education and 
level of CPR awareness (16) and between field of study 
and knowledge and skill in basic CPR (20). This lack of 
difference may be because cardiopulmonary guidelines 
are designed for the public and anyone can learn CPR if 
they have enough motivation (21).

We found a significant association between 
knowledge and skills and the length of time since 
participating in classes on CPR, which is consistent with 
the findings of one Iranian study (16), but differs from the 
findings of another (22). Many studies have focused on 
the effect of participation in CPR classes on increasing 
knowledge among individuals. CPR training should be 
provided every 3 to 6 months to avoid deterioration in the 
knowledge and skill of all staff involved in the treatment 
of patients (6). Our results indicate that the shorter the 
interval between repeat training classes, the greater the 
resuscitation skills of participants.

In a study in 2014 in Kashan, more than two thirds 
of nursing students had a good skill level in use of an 
automated external defibrillator (23), while a 2006 study 
indicated that only 16.1% of participants could properly 
use the automated external defibrillator for resuscitation 
(4). The difference could explained because in the 2014 

Table 2 Level of basic life support skills and knowledge of personnel of emergency medical services according to skill in using 
automated external defibrillator 

Variable Skill in using an automated external defibrillator (n = 75) P-value (χ2)

Incorrect Correct

No. (%) No. (%)
Basic life support skills 0.039

Poor 25 (78) 7 (22)

Average 17 (81) 4 (19)

Good 11 (50) 11 (50)

Total 53 (71) 22 (29)

Basic life support knowledge 0.039

Poor 20 (87) 3 (13)

Gooda 33 (64) 19 (36)

Total 53 (71) 22 (29)
aAverage and good groups were combined.

Table 3 Level of basic life support knowledge according to level of basic life support skills of personnel of emergency medical 
services 

Basic life support 
knowledgea

Basic life support skills P-value (χ2)

Good Average Poor

No. (%) No. (%) No. (%)
Poor 9 (39) 4 (17) 10 (44) 0.298

Good 13 (25) 17 (33) 22 (42)
aAverage and good groups were combined.
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study, 63.5% of the participants had observed a real 
resuscitation between three and 10 times and 67.6% had 
participated in resuscitation. In our study, 29.3% of our 
participants had good skills in the use of an automated 
external defibrillator. 

Low skills can endanger a patient’s life. A study of 
60 emergency technicians found their knowledge was 
moderate (24). Although accurate knowledge of CPR 
was associated with increased likelihood of correct 
performance of some aspects of CPR (compression 
rate, compression depth, compression to ventilation 
ratio), overall performance remained poor, which is not 
consistent with our study (24). This poor performance 
could be due to the quality of retraining classes and 
educational workshops and the interval between classes, 
as well as heavy work schedules, lack of motivation, lack 
of interest in the work, few encounters with medical 
emergencies, and not feeling a need to update CPR 
knowledge and not understanding its importance (9). In 
addition, in many cases when CPR is taught, feedback 
from participants on the training is not considered, but 
to improve knowledge and skill of CPR, both the training 
and a feedback system should be developed together. 

We found no significant relationship between 
the knowledge of CPR of emergency medical services 
personnel and their skills in performing CPR. These 
results are similar to those obtained in a Korean study 
where there was no association between CPR skills 
and knowledge (11). By contrast, a positive correlation 
between knowledge and resuscitation skills was found 
in a Malaysian study. People who had a good knowledge 

of resuscitation had a high level of skill (10). This may 
be due to the fact that some employees with limited 
work experience still improve by observing the work 
of skilled staff. However, acquired skills may not reach 
the appropriate level because of substandard training. 
Furthermore, in some cases, new personnel have the 
necessary knowledge but will not be allowed to participate 
in the resuscitation operation by older more experienced 
staff. As a result, they do not acquire the necessary skill.

A limitation of our study was that the sample size 
was small and only two emergency medical centres were 
included. It is suggested that similar studies be done with 
larger samples of personnel from emergency medical 
services. 

Conclusions
The findings of the research indicate that the knowledge 
and skill of emergency medical services personnel are av-
erage. However, none of the participants obtained a full 
score of knowledge and only six obtained a full score of 
skills. Considering the importance of basic resuscitation 
in the pre-hospital environment, updating the knowl-
edge and skills on resuscitation is essential and should 
be mandatory for all treating staff (nurses and doctors). 
Therefore, more attention to maintaining and improving 
the CPR knowledge and skills of personnel in emergen-
cy medical services is recommended. This can be done 
through high-quality training classes, annual revalida-
tion of resuscitation skills and enhancing motivation. 
Recruitment of personnel with relevant academic qual-
ifications is also suggested. 
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Relation entre savoir et savoir-faire pour les soins de base en réanimation chez le 
personnel des services médicaux d’urgence en République islamique d’Iran
Résumé
Contexte : La réanimation préhospitalière en cas d’arrêt cardiaque est cruciale pour la survie des patients ; le personnel 
des services médicaux d’urgence doit donc être à jour au niveau de ses connaissances et son savoir-faire dans  
ce domaine.
Objectifs : La présente étude visait à déterminer l’association entre connaissances et savoir-faire chez le personnel des 
services médicaux d’urgence en ce qui concerne la réanimation cardio-respiratoire, dans la province du Khuzestan du 
nord-ouest, en République islamique d’Iran.
Méthodes : Cette étude transversale a impliqué l’ensemble du personnel des services médicaux 
d’urgence  (75 participants) de deux centres d’urgence. Les données recueillies portaient sur les caractéristiques 
des participants (l’âge, date de la dernière formation, diplôme, et années d’expérience) et sur leurs connaissances 
en réanimation cardio-respiratoire. Les compétences ont été évaluées en observant le personnel effectuer une 
réanimation sur un mannequin à l’aide d'un défibrillateur externe automatisé. 
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العلاقة بين المعلومات والمهارات اللازمة للدعم الأساسي للحياة لدى العاملين في الخدمات الطبية في حالات 
الطوارئ، جمهورية إيران الإسلامية

مريم بابي، أشرف السادات حكيم، هادي بهرامي

الخلاصة
ف القلب أمراً بالغ الأهمية لبقاء المرضى على قيد الحياة؛ لذلك يجب أن يتمتع  الخلفية: يُعد إنعاش القلب السابق لدخول المستشفى في حالات توقُّ

عاملو الخدمات الطبية في حالات الطوارئ بمعرفة محدّثة ومهارات جيدة.
بالدعم  يتعلق  فيما  الطوارئ  حالات  في  الطبية  الخدمات  في  العاملين  ومهارات  معلومات  بين  العلاقة  تحديد  إلى  الدراسة  هذه  هدفت  الأهداف: 

الأساسي للحياة في مقاطعة خوزستان الشمالية الغربية بجمهورية إيران الإسلامية.
طرق البحث: شملت هذه الدراسة المقطعية جيع العاملين في الخدمات الطبية في حالات الطوارئ )75 مشاركاً( في مركزَيْن للطوارئ. وجُعت 
بالدعم  ومعرفتهم  الخبرة(  وسنوات  الأكاديمية،  والشهادة  تدريب،  إعادة  آخر  منذ  الُمنقضي  والوقت  )العمر،  المشاركين  خصائص  حول  بيانات 
ذون الدعم الأساسي للحياة، ويستخدمون مزيل الرجفان الخارجي الآلي  ينفِّ العاملين وهم  الأساسي للحياة. وقُيمت المهارات من خلال مراقبة 

على مانيكان. 
النتائج: كانت المعلومات ضعيفة لدى 31% من العاملين )متوسط الدرجات: 19.35 ]الانحراف المعياري 3.9[، النطاق: 0-34( وكان %42.7 
منهم يعانون من ضعف المهارات )متوسط الدرجات: 5.40 ]الانحراف المعياري 2.39[، النطاق: 0–9(. ولم يستخدم معظم العاملين )%71( 
 .)P=0.298( العاملين ومهاراتهم  معلومات  بين  إحصائية  ذات دلالة  هناك علاقة  تكن  ولم  استخداماً صحيحاً.  الآلي  الخارجي  الرجفان  مزيل 
وارتبطت معلومات العاملين ومهاراتهم ارتباطاً كبيراً بالاستخدام الصحيح لمزيل الرجفان )P=0.039(. وارتبطت درجة المعلومات ارتباطاً كبيراً 
بالوقت الُمنقضي منذ الحصول على آخر تدريب على الإنعاش )P=0.006( والمؤهلات الأكاديمية )P=0.046(. وارتبطت درجة المهارات ارتباطاً 

 .)P=0.004( كبيراً بالوقت الُمنقضي منذ الحصول على تدريب
الطبية في حالات  الخدمات  العاملين في  لدى  الحياة  بدعم  المتعلقة  والمهارات  المعلومات  للحفاظ على  استراتيجيات  بوضع  يوصَ  الاستنتاجات: 

الطوارئ وتحسينها. 

Résultats: Un niveau de connaissance faible a été observé chez 31 % du personnel (score moyen: 19,35 (ET 3,9) ; 
fourchette comprise entre 0 et 34) et 42,7 % avaient un niveau de savoir-faire faible (score moyen : 5,40 (ET 2,39) ; 
fourchette comprise entre 0 et 9). La plupart du personnel (71 %) n’a pas utilisé correctement le défibrillateur externe 
automatisé. Aucun rapport statistiquement significatif n’a été observé entre les connaissances et le savoir-faire du 
personnel (p = 0,298). Les connaissances et le savoir-faire du personnel avaient un lien significatif avec l’utilisation 
correcte du défibrillateur (p = 0,039). Le niveau de connaissances avait un lien significatif avec le temps passé depuis 
la formation en réanimation (p = 0,006) et le diplôme universitaire (p = 0,046). Le niveau de savoir-faire avait une
corrélation significative avec le temps passé depuis la dernière formation (p = 0,004). 
Conclusions : Il est recommandé d’appliquer des stratégies de maintien et d’amélioration des connaissances et du 
savoir-faire du personnel des services médicaux d’urgence en terme de réanimation cardio-respiratoire.
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