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ABSTRACT

Background / Aim of Study: Although the teaching of cardiopulmonary resuscitation (CPR) to of
primary and secondary schools teachers is highly recommended and practiced internationally for
the purposes of increasing potential lay person bystander CPR providers for out-of-hospital cardiac
arrests, effective management of emergency situations in schools as well as teaching of the school
children the same, Nigeria is yet to move in this direction. This study aimed at assessing the pre-
training and post-training CPR theoretical knowledge of a group of Nigerian teachers.

Study Design: Cohort quasi-experimental study.

Place and Duration of the Study: Department of Human Kinetics and Health Education, Faculty
of Education, University of Port Harcourt in September 2016.

Methodology: A group of Nigerian primary and secondary schools teachers who came for further
education at the University of Port Harcourt, Port Harcourt, Nigeria had their pre-training and post-
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was used in the data collation.

training CPR theoretical knowledge assessed by a certified CPR instructor. The training was based
on the American Heart Association (AHA) conventional CPR teaching standard and a questionnaire

Results: Although the pre-training CPR theoretical knowledge of the teachers was very poor, there
was statistically significant improvement after the training (P = .000)

Conclusion: Nigerian primary and secondary schools teachers hold promise as potential CPR
instructors for school children and public, if well exposed as in advanced parts of the world.

Keywords: CPR theoretical knowledge; primary and secondary schools; teachers; Nigeria.

1. INTRODUCTION

The knowledge, teaching and practice of
cardiopulmonary resuscitation (CPR) are being
encouraged among teachers in both primary and
secondary schools globally [1-7]. The important
role of school teachers in the training of school
children in CPR as potential bystander CPR
providers for out-of-hospital cardiac attacks
(OHCA) is well known [2,8-10].

Following the recommendation of the
International Liaison Committee on Resuscitation
in 2003, the American Heart Association (AHA)
recommended that schools should establish a
goal to train every teacher in CPR and first aid as
a part of their preparation for a response to
medical emergencies on campus [11]. Most
States in the USA where it is required, they are
doing it as part of teacher certification or re-
certification (School CPR). There is enough
evidence to show that teachers’ role is central in
the successful outcome of training schoolchildren
in CPR for the purpose of increasing potential
bystanders in out-of-hospital cardiac arrest
(OHCA) cases, as well in managing children in
schools who might be victims of cardiac arrest
[3,12]. Even when there is existing legislation in
support of incorporating teaching and training on
CPR, teachers’ lack of adequate knowledge of
CPR, among other things, have been
documented as one of the barriers to expected
good outcome [12,13-15].

In an attempt to improve the content of the
curricula of Nigerian primary and secondary
schools, few previous research efforts
recommended the introduction of CPR [16-20].
Meanwhile, this can only be effective if the
teachers themselves are adequately prepared to
be part of this new innovation in line with the rest
of the world. It is known that before getting
involved in the practical skills of CPR training and
practice, the theoretical knowledge of CPR must
be established.

Therefore, this study aimed at assessing the
level of the theoretical knowledge of CPR by a

group of Nigerian teachers before and after
exposing them to CPR teaching and training. It
was hypothesized that: (1) their pre-training CPR
knowledge would not be poor; (2) that their post-
training CPR knowledge would not be statistically
significantly ~better than their pre-training
knowledge.

2. MATERIALS AND METHODS

As part of a larger study, this cohort study
involving forty five (45) Post National Certificate
of Education (Post NCE) teachers, who are
pursuing Bachelor degree in Education majoring
in Human Kinetics and Health Education, that
came for their long vacation studies in the
Faculty of Education of the University of Port
Harcourt, Nigeria was carried out. The forty five
teachers were involved in this study but four (4)
of them were not available for the post-training
assessment stage of the study, giving the final
cohort of 41 participants.

The study took place in September 2016. The
participants are teachers from various primary
and secondary schools in different States of
Nigeria. This convenience sample was made up
of those who belong to the Department of Human
Kinetics and Health Education in the 2016 set of
Post- NCE teachers in the Faculty of Education
that came for their degree programme. Since the
participants naturally came for their part time
continuous education programme  from
different parts of the country, it was a fairly
representative.

The following null hypotheses were generated
and tested:

Ho1: That the  pre-training theoretical
knowledge of CPR by the teachers
would not be poor.

That their post-training CPR theoretical
knowledge of the teachers would not be
statistically significantly better than their
pre-training CPR knowledge.

Ho2:
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2.1 Study Design

The quasi-experimental study design was used
for this study. The current report is on the
theoretical cardiopulmonary knowledge of the
participants excluding the practical CPR skills of
the participants.

2.2 Stage 1 (Pre-training)

A questionnaire containing a section for the
demographic data of the participants and a
section having 7-item questions on CPR to
assess their pre-training cardiopulmonary
resuscitation theoretical knowledge was used.

2.3 Stage 2 (Training and Post-training
Assessment)

Teaching was carried out using American Heart
Association (AHA) CPR guideline which is
available online. Their post-training theoretical
knowledge of CPR was also tested using the
same questionnaire after the teaching and
training on CPR (Appendix). The conventional
CPR technique using the manikins for their
hands-on session was used. The power point
teaching and training with their practical sessions
took about 4 hours.

2.4 Determination of Poor and Good CPR
Theoretical Knowledge

For the seven (7) questions on CPR knowledge,
those who scored four (4) questions and above
correctly were considered ‘good theoretical CPR
knowledge’ while any score less than that was
considered ‘poor CPR knowledge’.

2.5 Statistical Analysis

The Statistical Package for Social Sciences
(SPSS) was used to analyze the data. In addition
to descriptive statistics, both one-sample and
two-sample T-test statistics were employed in the
analysis and testing of the null hypotheses with
significance level set at P < 0.05.

3. RESULTS

The demographic data of the final cohort studied
was as follows: 9 (21.95%) male and 36
(78.05%) female with age range of 20-50 years.
Thirty eight (38) of the participants were within
the age range of 31 to 40, two (2) were within 20
and 30 years while only one (1) belong to the 41

and 50 age range. All the participants accepted
that they had never previously had any teaching /
training on CPR.

Below shows Table 1a with only one (2.4%)
participant scoring 4 questions rightly. The rest
had 3 and below right. Meanwhile, all the
participants scored 5 and above questions
correctly during post-training assessment (100%
‘Good CPR knowledge’). Table 1b shows the
means with the standard deviations of the pre-
training and post-training CPR knowledge
scores.

Table 2 shows the total number of participants
with the right answers for the seven (7) questions
during the CPR pre-training and post-training
assessments.

The poorest improvement in CPR knowledge
was seen in giving of rescue breaths (2 in pre-
training and only 6 in post-training), followed by
the knowledge of chest compressions (7 and 36
for pre-training and post-training, respectively).

Table 3 reveals a rejection of the first null
hypothesis with the P value of .000. This
statistically shows that the participants’ pre-
training CPR knowledge was poor.

Rejection of the second null hypothesis is shown
in Table 4. This shows that the post-training
theoretical knowledge of CPR of the participants
is statistically better than their pre-training
theoretical knowledge.

4. DISCUSSION

The present quasi-experimental Nigerian study
has shown very poor pre-training CPR theoretical
knowledge by the Nigerian teachers which
significantly improved to good theoretical
knowledge in the CPR post-training assessment.
Similar poor pre-training CPR knowledge of
teachers have been reported [2-4]. However,
unlike the present Nigerian study where the
participants had no previous training on CPR, the
reports by Patsaki et al. [2] had 21% of the
Flemish teachers with previous exposure to CPR
training while Mpotos et al. [3] had 59% of the
Greek teachers with previous CPR training. Al
Enizi et al. [4] reported that despite the fact that
35.7% of their study population had previous
CPR training, the average scores in their study
did not show any difference between those who
had previous CPR training and those who did
not.
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Table 1a. The pre-training and post-training CPR knowledge scores for all the participants

Participants Right pre-training CPR knowledge Right post-training CPR knowledge
scores scores
3
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Table 1b. The summary of the participants’ pre-training and post-training CPR knowledge
scores showing the means with the standard deviations

Descriptive statistics

N Minimum Maximum Mean Std. deviation
Pre-training knowledge 41 1.00 4.00 2.6585 69317
Post-training knowledge 41 3.00 7.00 5.2927 .92854
Valid N (list wise) 41

The effectiveness of school teachers in the CPR  function [21,22]. According to Cuijper et al. [21],
training of school children has been documented training by medical students or physical
which underscores the importance of adequately education student teachersis non-inferior to
preparing the teachers for this worthwhile ftraining by aregistered nurse, suggesting that
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Table 2. The total number of participants with the right answers to the CPR questions

Number of
participants with
the right post-

Number of
participants with
the right pre-

Questions on cardiopulmonary resuscitation

training CPR training CPR
knowledge knowledge
1  What is the first thing you should do if you come 14 29
across a collapsed person
2 Why would you shake and shout at a collapsed 26 34
person?
3 What action would you use to open the person’s 12 34
airway
4 When assessing a person’s breathing, what do you 25 38
look for?
5 What does CPR stand for? 23 38
6 When giving rescue breaths, for how long do you 2 6
breathe into the person’s mouth?
7 How many chest compressions and rescue breaths 7 36

would you give per cycle of CPR?

Table 3. One-sample t-test analysis of the pre-training CPR knowledge of the participants

Test value =0

t Df Sig. (2-tailed) Mean 95% Confidence Interval of the
difference difference
Lower Upper
Pre-training CPR 24558 40 .000 2.65854 2.4397 2.8773
knowledge
P <.001

Table 4. Paired sample t-test analysis of the difference between the post-training and pre-
training CPR knowledge of the participants

Paired samples test

Paired differences t df Sig.
Mean Std. Std. error 95% confidence (2-tailed)
deviation mean interval of the
difference
Lower Upper
Pair Post-training 2.63415 1.06668 .16659 2.29746 2.97083 15.812 40 .000
1 knowledge —
Pre-training
knowledge
P <.001

school teachers, student teachers and medical

students can be recruited for CPR training in
secondary schools. Meanwhile, Iserbyt et al. [22]
showed that students taught by specialised
content knowledge teachers spent more time
practicing basic life support (BLS) (57% vs 30%),
were less engaged in cognitive activities (29% vs
55%) and achieved a significantly higher BLS
performance (62% vs 57%) compared to
students  taught by common content
knowledge teachers, P <.05. Specialised content
knowledge teachers on average gave more

feedback (31 vs 19). They concluded that a 50-
min workshop with a focus on specialised
content knowledge impacted teachers' in-class
behaviour, which in turn significantly improved
students' BLS performance.

In a similar study carried out in Spain, Navarro-
Paton et al. [23] assessed the effectiveness of
the three teaching programmes for CPR training
- traditional course, an audio-visual approach
and feedback devices and concluded that the
feedback devices gave the best outcome. The
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present Nigerian study, being one of the earliest
CPR studies involving primary and secondary
school teachers, combined all the programmes.
Considering the enormous work ahead in
Nigerian school CPR programme, future Nigerian
studies would like to explore the possibility of
ascertaining the best CPR training programme in
terms of speed and best outcome for the purpose
of recommending such in school CPR training.

In one of the earliest studies on CPR training
among Nigerian secondary school students [16],
it was reported that their pre-training CPR
knowledge was only 8.9% but during the post-
training it improved significantly to 88.6%. The
present Nigerian study on teachers with 2.4%
poor pre-training CPR knowledge and 100%
post-training ‘good CPR  knowledge’ is
comparable to that of the school children.

Meanwhile, it was observed that the least
improvement in the CPR skills was found in the
giving of rescue breaths (mouth-to-mouth
breathing). It could be that the participants found
it difficult to come to terms with the idea of giving
mouth-to-mouth breathing to a victim of cardiac
arrest. In fact, although an earlier Nigerian study
involving secondary school students reported
generally good attitude of the students to CPR ,
the least percentage score among the various
questions on CPR was still on giving of mouth-to-
mouth breathing [24]. That report showed that
the Nigerian secondary school students’ attitude
to mouth-to-mouth was relatively not very good.
According to Geddes and Rundell [25], in view of
the present day state of cardiopulmonary
resuscitation (CPR), they recommended a need
for rethink concerning CPR with regards to
mouth-to-mouth breathing. They reported that
there is increasing reluctance among untrained
rescuers, nurses, physicians, firemen, and
policemen to perform mouth-to-mouth breathing.

Although the present Nigerian study sample is
fairly representative but it has the weakness of
being relatively small in size. However, it must be
noted that the nature of the CPR teaching does
not encourage a large sample size so as to make
it more manageable while future studies would
involve more teachers.

5. CONCLUSION

Despite the very poor pre-training theoretical
CPR knowledge of the Nigerian primary and
secondary schools’ teachers, the CPR training

given to them significantly improved their post-
training theoretical CPR knowledge.

6. RECOMMENDATIONS

e As we had previously recommended, CPR
training should be incorporated into the
primary and secondary schools’ curricula
in Nigeria

e Nigerian teachers should be taught CPR
not only to prepare them for the work of
training the children but to make them
effective as lay bystanders in emergency
situations in schools and the Nigerian
communities where many of the citizens do
not have the CPR knowledge

e There is need for more studies in the
different parts of the country involving
larger sample sizes.

CONSENT
As per international standard or University
standard, each participant's consent is

documented by the authors.
ETHICAL APPROVAL

It is not applicable. There was no need for
Institutional ethical approval because the
procedure was completely non-invasive.

COMPETING INTERESTS

Authors have declared that

interests exist.

no competing

REFERENCES

1. Highlights of the 2015 American Heart
Association Guidelines Update for CPR
and ECC; 2015.

2. Patsaki A, Pantazopoulos |, Dontas |,
Passall C, Papadimitriou L, Xanthos T.
Evaluation of Greek high school teachers’

knowledge in basic life  support,
automated external defibrillation, and
foreign body airway obstruction:

Implication for nuring intervention. J Emerg
Nurs. 2012;38:176-81.

3. Mpotos N, Vekerman E, Monsieurs K,
Derese A, Valcke M. Knowledge and
wilingness to teach cardiopulmonary
resuscitation: A survey amongst 4273
teachers. Resuscitation. 2013;84:496-500.



10.

11.

Onyeaso and Onyeaso; AUMAH, 6(4): 1-10, 2017; Article no.AUJMAH.36073

Al Enizi BA, Saquib N, Zaghloul MSA,
Alaboud MSA, Shahid MS, Saquib J.
Knowledge and attitude about basic life
support among secondary school teachers
in Al-Qassim, Saudi Arabia. Int J Health
Sci (Qassim). 2016;10(3):415-422.
Resuscitation Council (UK). Guidelines
2015: Education and implementation of
resuscitation.

(Last Accessed on May 18, 2017)

Bohn A, Van Aken HK, Mollhoff T,
Wienzek H, Kimmeyer E, Wild E, Dopker
S, Luka RP, Weber TP. Teaching
resuscitation in schools: Annual tuition by
trained teachers is effective starting at age
10. A four-year prospective cohort study.
Resuscitation. 2012;83:619-625.

SureFire CPR. WHAT IS CPR FOR
TEACHERS?

(Last Accessed on August 7, 2017)
Compton S, Swor RA, Dunne R, Weich
RD, Zalennskt RJ. Urban public school
teachers’ attitudes and perceptions of the
effectiveness of CPR and automated
external defibrillators. Am J Health Educ.
2003;34(4):186-192.

Miro O, Jimenez-Fabrega X, Espigol G,
Culla A, Escalada-Roig X, Diaz N,
Salvador J, Abad J, Sanchez M. Teaching
basic life support to 12-16 year olds in
Barcelona schools: Views of head
teachers. Resuscitation. 2006;70:107-16.
Chew KS, Yazid MN, Kamarul BA, Rashidi
A. Translating knowledge to attitude: a
survey on the perception of bystander
cardiopulmonary  resuscitation among
dental students in Universiti Sains
Malaysia and school teachers in Kota
Bharu, Kelantan. Med J Malaysia. 2009;
64(3):205-9.

Hazinski MF, Markenson D, Neish S,
Geradi M, Hootman J, Nichol G, Taras H,
Hickey R, O’Connor R, Pottos J, Van der
Jagt E, Berger S, Schexnayder S, Garson
A Jr., Doherty A, Smith S. American Heart
Association; American Academy  of
Pediatrics; American College of
Emergency Physicians; American National
Red Cross; National Association of School
Nurses; National Association of State EMS
Directors; National Association of EMS
Physicians;  National Association of
Emergency Medical Technicians; Program
For School Preparedness and Planning

National Center For Disaster
Preparedness Columbia University
Mailman School of Public Health.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Response to cardiac arrest and selected
life-threatening medical emergencies: the
medical emergency response plan for
schools-a  statement for healthcare
providers, policymakers, school
administrators, and community leaders.
Ann Emerg Med. 2004;43:83-99.

Joseph N, Narayanan T, Bin Zakaria S,
Nair AV, Belayutham L, Subramarian AM,
Gopakumar KG. Awareness, attitudes and
practices of first aid among school
teachers in Mangalore, South India. J Prim
Health Care. 2015;7(4):274-81.

Lockey AS, Barton K, Yoxall H.
Opportunities and barriers to
cardiopulmonary resuscitation training in
English secondary schools. Eur J Emerg
Med 2016;2395:381-5.

DOI: 10.1097/MEJ.0000000000000307
Zinckernagel L, Malta Hansen C, Rod MH,
Folke F, Torp-Pedersen C, Tjornhoj-
Thomsen T. What are the barriers to
implementation of cardiopulmonary
resuscitation  training in  secondary
schools? A qualitative study. BMJ Open
2016;6(4):e010481.

DOI: 1136/bmjopen-2015-010481
Malta-Hansen C, Zinckernagel L, Ersboll
AK, Tjornhoj-Thomsen T, Wisserberg M,
Lippert FK, Weeke P, Gislason GH,
Kober L, Torp-Pedersen C, Folke F.
Cardiopulmonary resuscitation training in
schools following 8 years of mandating
legislation in Denmark: A nationwide
survey. J Am Heart Assoc 2017;6(3).

pii: e004128

DOI: 10.1161/JAHA.116.004128

Onyeaso AO, Achalu El. Knowledge of
cardiopulmonary  resuscitation among
secondary school students in Nigeria. J
Educ Pract. 2014;5(15):180-183.

Onyeaso AO. Awareness of
cardiopulmonary  resuscitation among
secondary school students in Port

Harcourt, Nigeria. Journal of Education in
Developing Areas. 2014;22(1):137-14.
Onyeaso AO, Onyeaso CO.
Cardiopulmonary resuscitation skills in
some Nigerian secondary school students.
Port Harcourt Med J. 2016;10(2):60-65.
Onyeaso AO. Retention of
Cardiopulmonary resuscitation skills in
Nigerian secondary school students. J
Educ Pract. 2016;7(15):162-168.

Onyeaso AO, Onyeaso CO. Introduction of
cardiopulmonary resuscitation into the
primary and secondary schools’ curricula



21.

22.

Onyeaso and Onyeaso; AUMAH, 6(4): 1-10, 2017; Article no.AUJMAH.36073

in Nigeria: The teachers’ view. J Educ
Pract. 2017;8(20):61-65.

Cuijper PJ, Bookelman G, Kicken W, de
Vries W, Gorgels AP. Medical students
and physical education students as CPR
instructors: An appropriate solution to
CPR-instructor shortage in secondary
schools? Neth Heart J. 2016;24(7-8):456-
61.

DOI: 10.1007/s.12471-016-0838-2

Iserbyt P, Thers L, Ward P, Charlier N. the
effect of a specialized content knowledge
workshop on teaching and learning Basic
Life Support in elementary school: A
cluster randomized controlled trial.
Resuscitation. 2017;112:17-21.
DOI:10.1016/j.resuscitation.2016.11.023.E
pub. 2016 Dec 20

23.

24,

25.

Navarro-Paton R, Freire-Tellado M,
Basanta-Camino S, Barcala-Furelos R,
Arufe-Giraldez V, Rodriguez-Fernandez
JE. Effect of 3 basic life support training
programs in future primary school
teachers. A quasi-experimental design.
Med Intensiva; 2017.

pii: S0210-5691(17)30202-4.

DOI: 10.1016/j.medin2017.06.005
Onyeaso AO, Imogie AO. Attitude towards
cardiopulmonary  resuscitation = among
some secondary school students in
Rivers State, Nigeria, Br J Educ. 2014;
2(3):37-43.

Geddes LA, Rundell AE. Is there an
alternative to mouth —to-mouth breathing?
Am J Emerg Med. 2008;26(9):1057-1058.
Doi.org/10.1016/j.ajem 2008.05.017



Onyeaso and Onyeaso; AUMAH, 6(4): 1-10, 2017; Article no.AUJMAH.36073

APPENDIX
Questionnaire on CPR
Section A: Personal Data

Please tick as it applies to you.

1. Gender : Male: Female:

2 Age in Years:

3. Official status at workplace

4. Name of workplace:

5. For how long have you been teaching?

6. In which state is your work place?

7. As a sandwich student, please state your department here in Uniport

Section B
Concerning a collapsed victim, please tick only one option in questions 10 to 16 below
8. What is the first thing you should do if you come across a collapsed person?

¢ Call an ambulance
+ Try to get the person to respond to you
+ Check to see if the person is breathing normally

9. Why would you shake and shout at a collapsed person?

+ To open the airway
+ To restart the heart
+ To check for response

10. What action would you use to open the person’s airway?

+ Tilt the head back and lift the chin
+ Tilt the head and push the chin down
+ Tilt the head down and turn the chin to the right

11. When assessing a person’s breathing, what do you look for?

¢ Chest movement
+ Movement of the eyes
+ Movement of nose

12. What does CPR stand for?

+ Call Respond React
+ Cardiopulmonary Resuscitation
+ Citizen Please Respond
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13. When giving rescue breaths, for how long do you breathe into the person’s mouth?

+ 1 second
+ 5 seconds
+ 10 seconds

14. How many chest compressions and rescue breaths would you give per cycle of CPR?

+ 20 presses and one breath
+ 30 presses and two breaths
+ 30 presses and three breaths
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