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Abstract

Aim: The purpose of this study is to research the effect of repeated theoretical and practical up to date basic life support (BLS) training that
provides teachers the opportunity to improve knowledge and skill levels.

Materials and Methods: This research was a pre-test, post-test, quasi-experimental study. The scope of the study included 65 teachers who
participated in theoretical and practical up to date BLS training thirty days apart. A survey form including 19 questions was administered
to determine pre-test and post-test theoretical knowledge about BLS. Skill level in BLS was assessed via BLS simulator model in terms of the
followings; correct hand positioning, correct head positioning, sufficient depth and frequency of chest compressions.

Results: A significant difference was found between pre-test level of knowledge before BLS training and post-test after the second training
session (p<0.05). The levels of competence for correct hand positioning (38.2% vs 61.8%; p=0.001), correct head positioning (27.6% vs 72.4%;
p=0.006) and adequate compression frequency (35.0% vs 65.0%; p=0.005) increased and excessive compression rate (40.0% vs 60.0%; p=0.005)
rose when pre-test and post-test levels were compared.

Conclusion: Promoting teachers’ up to date BLS knowledge and skills with continuous training is beneficial. Repeated BLS training showed
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that the ability of the participants to develop adequate compression frequency with correct hand and head positioning was increased.

Keywords: Basic life support, cardiopulmonary resuscitation training, cardiopulmonary resuscitation simulation

Introduction

Cardiac arrest (CA) known as the cessation of circulation, is an
emergency situation with high mortality rate. Basic life support
(BLS) is defined as an intervention for obstructed airway due
to a foreign body, CA or stroke; initiating basic steps to restore
circulation and respiration (1). In the majority of cases, the
first person to act in CA is a victim’s closest person, usually a
nonmedical person. Approximately 70% to 75% of cases of CA
are witnessed by nonmedical people (2). In the case of CA, BLS
performed by a trainedcivil first aider can decrease mortality to a
large extent (3). In recent years, trainings and seminars have been
organized for individuals who are health providers to increase

awareness of BLS. Upon the recommendation of American Heart
Association (AHA), BLS training was included in school curriculums
to train teachers and students in developed countries (4). In
addition, school accidents are a significant cause of death in
children over five years old (5), therefore, acquiring BLS skills are
important for individuals who are not health care professionals.
Teachers in school environment are likely to witness a cardiac
case more frequently. Thus, BLS training for teachers can decrease
morbidity and mortality rates due to early intervention (1,3,4,6,7).
The purpose of this study is to investigate the effect of repeated
training on teachers’ knowledge and skill level (correct hand and
head position giving, provide adequate depth of compression
and frequency)
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Materials and Methods

Study design

The study was designed as a pre-test, post-test and quasi-
experimental test. The study was conducted with 65 teachers who
worked in schools in Amasya city center, voluntarily participated
and were chosen by basic random sampling. The consent form
was signed by all participants who approved to participate in the
study. Data were collected using a survey form to assess level
of knowledge of BLS and a BLS simulator model. The study was
conducted between May and December 2017. The Scientific
Research and Publication Ethics Committee of Amasya University
gave consent (no: 15386878-044) and an institutional approval
was obtained. The study included the teachers who approved to
participate, did not work in a school providing health education
and were not professional BLS providers.

Questionnaire form

A multiple-choice questionnaire based on 2015 AHA guidelines and
relevantliterature was used to determineteacher’'sdemographical
characteristics and knowledge level of BLS procedures (3,8-
12). The questionnaire included 26 questions. Seven questions
pertained to teachers’ demographical characteristics (age,
gender, level of education, years of work experience etc.) and
19 questions assessed BLS practical knowledge (consciousness
assessment, chest compression location and frequency, checking
airway patency, hand positioning, external defibrillator use etc.).
The questionnaire was given to 20 individuals to test the clarity of
the form before use in the study. Subsequently, the questionnaire
was finalized after making necessary corrections. Each interview
took approximately 15 minutes. The same questionnaire form
was used for pre-test and post-test.

BLS Simulator Model

The “CPR Lilly Pro”, a half-body BLS simulator model, was used
to determine the teachers’ level of BLS skills before and after
training. The BLS model had the following features; correct hand
positioning, correct head and chin positioning, compression
depth and frequency. The BLS simulator model testing each skill
was successful at least 80% of the time. Data obtained from the
model were transferred to a tablet via bluetooth and recorded.

Training and Practice

The research was conducted in two phases. Theoretical and
practical BLS training was provided after administering the pre-
test questionnaire in the first phase. The training was set up for 10
hours (4 hours theoretical and 6 hours practical). Audio and visual
presentations were used in the theoretical training session. Three
presentations including fundamental cardiopulmonary anatomy
and physiology, the importance of intact cardiopulmonary

circulation for survival, state of consciousness, assessment of
levels of consciousness and BLS practices structured according
to the AHA 2015 guidelines. After theoretical training, a six-hour
practice session on the BLS simulator model was conducted
until the teacher acquired competency in necessary BLS skills.
Following this session, BLS skills were tested on the BLS simulator
model with the teachers for 2 minutes and the data were
recorded.

To assess the efficacy of repeated training, the same participants
were trained with the same training materials on the same BLS
simulator model thirty days later. The same questionnaire form
was administered as a post-test. After the second phase, BLS
training on the BLS simulator model was done for two minutes
with the teachers and the data were recorded. Pre-test and
post-test answers were recorded. Trainers did not intervene in
the meanwhile during the testing on the BLS simulator models.
Competencies were all conducted in the same laboratory.
Trainers and teachers entered the laboratory solo to prevent
interactions with each other.

Statistical Analysis

Data were analyzed using Statistical Package for the Social
Sciences (SPSS) 20 (IBM Corporation, New York). Kolmogorov-
Smirnov and Shapiro-Wilk tests were used for normality. Data
were analyzed using numbers, percentage, mean and chi-
square (x2). Frequencies and percentages were used to describe
categorical parameters. The participants’ answers to pre-test and
post-test questions were evaluated using the chi-square test. A
p-value less than 0.05 is statistically significant.

Results

Teachers' distribution accordingto their descriptive characteristics
is shown in Table 1. The mean age was 40.30£8.59 years and
min-max was 26-52 years. Undergraduate teachers made up
86.9% of the participants. Of the teachers 99.2% thought that
BLS was required to be known while 87.7% had not received BLS
training before (Table 1).

Findings Before and After Training

Of the teachers 43.1% were reluctant to practice BLS before
training and 75.4% knew the practice phases wrong. After the
training, the teachers’ hesitation rate for practicing BLS decreased
t026.2% (p=0.043) and their rate of correct responses to practice
phases increased to 78.5% (p<0.001). Teachers who knew loss of
consciousness symptoms increased from 33.8% to 56.9% (p<0.007)
and the rate who knew BLS training phases increased from 9.2%
to 60.0% (p<0.001). All the teachers had known the correct
emergency phone number before training. Of the teachers,
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Table 1. Distribution of teachers according to their descriptive
characteristics
Descriptive Characteristics | Category n %
Gender Female 62 47.7
Male 68 52.3
Age 26-34 39 30.0
35-43 51 39.2
44 years and older 40 30.8
Mean age (year) 40.30£8.59
Duration of employment | 1-10 45 36.4
11-20 40 30.8
21 years and older 45 34.6
Mean employment 16.35+9.77
duration (years)
Educational level Undergraduate 113 | 86.9
Postgraduate 17 131
Is is necesary for teachers | Yes 129 |99.2
to know BLS? No 1 0.8
Previous first-aid training | Yes 16 123
No 114 | 87.7
Teachers included in the | Before training (Pre-test) | 65 50.0
assessment After training (Post-test) | 65 | 50.0
Total 130 | 100
BLS: Basic life support, n: Number

76.9% did not know the necessary assessment duration before
starting the BLS training while this rate decreased to 29.2% after
training (p<0.001). The minimal increase in the correct answer to
the question “which tissue/organ is not affected negatively in a
person whose respiration stops?” was not statistically significant
(p=0.069). Of the teachers, 49.2% gave a correct answer to the
length of time that organ damage occured in individuals following
CA. This rate increased to 89.2% after training (p<0.001). Of the
teachers, 96.9% gave an incorrect answer to length of respiration
in BLS before training, while 86.2% gave the correct answer after
training (p<0.001). Teachers who responded correctly that chest
compressions should not be more than 5-6 cm for effective BLS
was 40.0%, however after the training, every teacher answered
this question correctly (p<0.001). Of the teachers, 13% correctly
knew that the number of chest compressions to be performed
in one minute during BLS, while this number increased to 95.4%
after training (p<0.001). Of the teachers 61.5% and 58.5% did
not know the rate of artificial respiration to chest compression
in BLS performed on children and adults, respectively, however
after training, 92.3% and 100% of teachers responded correctly
(p<0.001 and p<0.001, respectively). The rate of those who knew
the correct chest compression site was 16.9%, and the number
increased to 72.3% after training (p<0.001). Of the teachers,
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81.5% knew the method used in respiratory assessment before
training, however, and all knew the correct method after the
training (p<0.001). Of the teachers 69.2% and 98.5% answered
correctly the necessary procedure to ensure a patent airway
before and after training, respectively (p<0.001). Of the teachers,
69.2% did not know the correct BLS procedure when they faced
with a situation in which no response was taken from the patient,
patient did not breath and the heart did not beat, however 90.8%
of the teachers learned the correct procedure for this situation
(p<0.001). The percentage of participants who knew that only
chest compression should be applied to someone who did not
have opportunity to make artificial respiration was 46.2% before
training and 100% after training (p<0.001). Of the teachers
47.2% knew BLS termination criteria before training and this rate
increased to 98.5% after training (p<0.001). Only 18.5% of the
teachers stated that they knew about external defibrillators and
its function, while 95.4% learnt that this device could be used
by civil servant first-aid practitioners, could administer shock
when necessary and should be provided in crowded places after
training (p<0.001). Table 2 shows detailed information of the
responses given by teachers before and after BLS training.

BLS Simulator Model Findings

According to the findings obtained from the BLS simulator
model before and after the training, the level of competence for
correct hand positioning (38.2% vs 61.8%; p=0.001), correct head
positioning (27.6% vs 72.4%; p=0.006), adequate compression
frequency (35.0% vs 55.4%; p=0.100) and the rate of excessive
compression application (40.0% vs 60.0%; p=0.005) significantly
increased when pre-test and post-test results were compared.
The increase providing the recommended compression depth
(44.6% vs 55.4%; p=0.100) was insignificant (Figure 1).

Discussion

This study analyzed the change in level of knowledge and skills
of teachers who were provided with repeated theoretical and
practical BLS training. Schools are places where people live
together, and possible life-threatening accidents may occur.
Training of teachers with BLS is important in such places.
Mortality and morbidity rates can decrease when correct
intervention is given by trained specialists appropriately when
BLS is necessary. However, uncertainty exists about performing
BLS when necessary. A study found some teachers hesitant
about practicing BLS when necessary. The fear of hurting the
victim due to insufficient skills was found to be a significant
reason for hesitating (13,14). Repeated trainings were found
to dramatically decrease teachers’ uncertainty (43.1 vs 26.2%),
however the uncertainty was not completely removed. A study
by Mpotos et al. (15), conducted in a wide sampling, showed
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Figure 1. BLS Simulator Model Findings
BLS: Basic life support

a positive relationship between teacher’s BLS training and BLS
applicability. The same study showed that uncertainty in BLS
administration decreased in teachers who received training.
I . Therefore, it is thought that current and repeated theoretical

g and practical training can be effective in terms of decreasing
teacher’s hesitancy in performing BLS. Another reason for
teachers’ uncertainty with BLS is the perception that it is only
administered by health care professionals. This misperception
can be overcome through trainings provided to all civil servants,
first-aid providers and teachers.

Previous studies showed that teachers had low to moderate
knowledge levels of BLS (6,16). However, other studies found

Table 2. Distribution of teachers’ answers regarding basic life support knowledge before and after training

Before training

After training

(Pre-test)* (Post-test)** p
Questions Correct Wrong Correct Wrong

(n%) (n%) (n%) (n%)
| hesitate to administer BLS 2843.1% | 37 56.9% 17 26.2% 4873.8% | p=0.043
What are BLS applications phases? 1624.6% |49 75.4% 51 78.5% 14 21.5% | <0.001
What are the findings showing that patient is experiencing unconsciousness? 2233.8% |43 66.2% 37 56.9% 2843.1% | <0.001
Which one is the correct BLS practice in patients experiencing unconsciousness? | 6 9.2% 59 90.8% 39 60.0% 26 40.0% | <0.001
What is the emergency phone number in Turkey? 65 100.0% | 0 0.0% 65 100% 0 0.0% p=0.0154
How much time (seconds) does it take to do the necesary assessment to passon | 1523.1% | 50 76.9% 46 70.8% 19 29.2% | <0.001
BLS practice?
What is the first tissue/organ that will be affected when an individual stops 5381.5% | 1218.5% 60 92.3% 5 7.7% p=0.069
breathing?
After the heart stops, how long time after (seconds) does the organ damage start | 3249.2% | 33 50.8% 58 89.2% 7 10.8% | <0.001
to occur if it is not intervened?
How long should each artificial respiration (seconds) take in BLS? 2 3.1% 63 96.9% 56 86.2% 9 13.8% | <0.001
How many cm should the chest be compressed for an effective BLS heart 26 40.0% | 39 60.0% 65100.0% |0 0.0% <0.001
massage?
What is the rate of heart massage per minute that should be administered for 9 13.8% 56 86.2% 62 95.4% 3 4.6% <0.001
BLS?
What should be the breathing-compression rate for pediatric BLS? 2538.5% | 4061.5% 60 92.3% 5 7.7% <0.001
What should be the breathing-compression rate for adult BLS? 27 41.5% | 38 58.5% 65100.0% |0 0.0% <0.001
Where is the exact point of cardiac compressions? 1116.9% | 54 83.1% 47 72.3% 1827.7% | <0.001
What is the method used for respiration assessment? 5381.5% | 1218.5% 65100.0% |0 0.0% <0.001
What is the necessary procedure to provide airway patency? 4569.2% | 2030.8% 64 98.5% 1 1.5% <0.001
What should be BLS practice for someone who does not respond, does not 2030.8% | 4569.2% 59 90.8% 6 <0.001
breath and whom you are not sure about heartbeat? 9.2%
Can heart massage only be done in BLS if there is no chance of doing artificial 3046.2% | 3553.8% 65100.0% |0 0.0% <0.001
aspiration?
Is it necessary to continue BLS until a person gets tired, ambulance arrives, 3047.2% | 3553.8% 64 98.5% 11.5% <0.001
somebody else arrives or patient regains consciousness?
Can automatic external shock device, (required to be in public places), does 1218.5% | 53 81.5% 62 95.4% 3 4.6% <0.001
not necessitate specialty in use and saves people’s lives be used by civil first-aid
provides?

BLS: Basic life support, cm: centimeter, n: Number
n*=65, n**=65
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that trainings could boost their BLS knowledge level (17,18).
This study found that repeated trainings given under current
guidelines significantly increased teachers’ practical knowledge.
However, the currentness of the provided and repeated training
is effective to create this quality and its duration. A study found
that teachers’ knowledge level increased from 39.79% to 71.73%
with a BLS training after four hours (19). Although teachers’
knowledge level increased with the training, the important
consideration was to provide frequent updated knowledge.
To this end, repetitiveness of the training plays a key role. Six
months following BLS training, teachers experienced loss of
knowledge (20,21). Therefore, teachers’ level of preparedness
can be retained when current BLS training is given regularly and
repetitively by public institutions.

It is more objective to assess practical skills in BLS training with
BLS simulator model as this assessment protects teachers’ level
of knowledge and their skills (22,23). This study found that
teachers who received training with a BLS simulator model
had a significant increase in correct hand positioning, correct
head and chin positioning and creating sufficient compression
frequencies. The first condition of efficient and sufficient chest
compression is to use correct hand position. Even if other skills
are appropriate, improper hand position on the chest results
in ineffective BLS and survival rate decreases. This study found
significant improvement (38.2 vs 61.8%) in terms of correct hand
positioning used by teachers following training. A study by Pichel
Lopez et al. (24) found that teachers who received BLS training
had improvement in correct hand positioning compared to
pre-training, similar to our study. This improvement provided
by training teachers was also seen in correct head positioning.
Management of airway patency and sufficient respiratory
support are considered as important components of BLS
application. However, providing airway patency is a controversial
issue in previous studies. New recommendations put forward
aggressive chest compression. It was reported that stopping
compression and slowing it down would lead to fast and
continuous deterioration of coronary perfusion pressure (25).
This situation was considered by researchers during training.
Teachers were notified that if respiration and/or airway support
was not provided, BLS practice had to be applied only with chest
compression. It was found in the post-test that teachers highly
adopted this (46.2 vs 100%) practice.

At the end of the study, it was found that teachers’ skill
for providing appropriate compression depth significantly
increased. In addition, a significant increase was found in the
rate of teachers who applied excessive compressions. Sufficient
chest compression is an important component of BLS and there
is a direct relationship between chest compression and survival
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of patients with CA outside the hospital (26,27). Previous studies
found that even in short procedures that took 5 minutes,
compression depth and frequency criteria determined by AHA
were not met (28). Teachers’ insufficient experience and physical
effort may have affected the result of this study in this way.
Ineffective chest compressions cause the practitioner to tire
quickly. In addition, trainers determine that chest compressions
and frequency must meet the guidelines for an effective BLS
practice. Therefore, if teachers focus on the frequency during
compressions they can understand if they administer insufficient
compression depth and frequency. The focus of appropriate
technique in BLS training should be compression rate and depth
to improve the quality of BLS. It was determined that creating
correct compression depth and rate in BLS were the most difficult
skills to acquire (6,15). The least acquired skills in this study were
giving appropriate compression depth and preventing excessive
compressions.

As a result, BLS training must be given grounded on practical,
repetitive and current knowledge. Providing education in this
way will enable efficient BLS administration in case of CA at
schools and in cultivation of teachers as civil servant first-aid
providers.

Study Limitations

The limitations of the study were as follows: a small sample
size, short intervals between the assessments, provision of
the questions and trainings by the same people and practical
assessments being limited to two minutes.

Conclusion

BLS is considered a necessary skill to develop. However, the
significant point is to train teachers with current and sufficient
theoretical and practical training. This study showed that teachers
with low levels of BLS knowledge and skills could perform BLS
at a higher level and with increased readiness. Consequently,
BLS training must be given grounded on practical, repetitive
and current knowledge. Providing education in this way will
enable efficient BLS administration in case of CA at schools and
in cultivation of teachers as civil servant first-aid providers.
State institutions and universities should work in cooperation
with health care professionals and update their information
frequently.
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