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ABSTRACT

Background/Aim of Study: Cardiopulmonary resuscitation (CPR) is an important element in the
“chain of survival” for the treatment of victims of cardiac arrest. Bystander CPR is a strong
predictor of long term survival and bystanders with previous CPR training are more likely to
perform CPR. This study aimed at assessing the CPR knowledge retention six weeks after the
initial training, as well as the influence of age, gender and school class on CPR knowledge.

Study Design: Quasi-experimental study design was used.

Place and Duration of the Study: Department of Human Kinetics and Health Education, Faculty
of Education, University of Port Harcourt between October and December, 2012.

Methodology: A group of students selected from different schools had pre-training, training
programme, post-training and retest assessments of their CPR knowledge. Modified AHA form was
used in data collation. Video-tapes, songs, power points lectures and hands-on using manikin were
employed during the teaching.

Results: The students significantly retained CPR knowledge six weeks after training (P < 0.05),
while age, gender and school class did not have any significant influence on CPR knowledge (P >
0.05).

*Corresponding author: E-mail: aonyeaso@yahoo.com; profonyeasol@yahoo.com;



Onyeaso; BJIMMR, 16(4): 1-7, 2016; Article no.BJIMMR.26404

Conclusion: The Nigerian students can serve as a reliable target in increasing the number of
bystanders for positive public health impact, and their age, gender and school class might not
matter in their CPR knowledge acquisition and retention.

Keywords: CPR Knowledge retention; secondary school students; Nigeria.

1. INTRODUCTION

Knowledge is a familiarity, awareness or
understanding of someone or something, such
as facts, information, description, or a skill, which
is acquired through experience or education by
perceiving, discovering, or learning [1].
Knowledge, can refer to a theoretical or practical
understanding of a subject. It can be implicit (as
with practical skill or expertise) or explicit (as with
the theoretical understanding of a subject); it can
be more or less formal or systematic [1,2].
Acquisition of knowledge involves complex
cognitive processes: perception, communication,
association and reasoning [1,3].

Cardiopulmonary resuscitation is a combination
of rescue breaths and chest compressions which
are intended to re-establish cardiac function and
blood circulation in an individual who has
suffered cardiac or respiratory arrest [4,5]. The
updated guidelines on CPR still recommended
the bystander CPR especially using the
compression-only type for untrained rescuers [6].

In 2001, the International Liaison Committee on
Resuscitation (ILCR) strongly recommended that
instruction in CPR be incorporated as a standard
part of the school curriculum [7]. This will act as
part of their preparation for response to medical
emergencies both in the school and at home. It is
believed that on a long term basis, children
trained in CPR will contribute significantly to the
number of adults trained in any community [7].
There is now increasing emphasis on hands-only
CPR, [8]which aims at taking care of the mouth-
to-mouth breathing that is a setback to the
performance of bystander CPR.

Accordingly, reports [9-12] show that many
countries have implemented the
recommendation of the International Liaison

Committee on Resuscitation (ILCR) but the
situation is different in Nigerian schools. The
lowa’s experience [13] has shown increased
percentage of high schools involved in CPR
training programmes from 81% in 2011 when the
law on CPR training was passed in that State to
96% in 2015.

The ability of children, even those in the
kindergarten, to learn and offer emergency

services has been documented [13,14]. Bollig et
al. [13] concluded that children aged 4-5 years
can learn basic First aid and that First aid training
should start in kindergarten. According to the
systematic review by Plant and Taylor, [15] the
effect of physical factors such as child age,
gender and basal metabolic rate (BMR),
academic tress at school and social background
on performance of CPR has been variable.

As one of the attempts to see the possibility of
introducing the teaching of CPR into the Nigerian
secondary school system, this study aimed at
assessing the level of the knowledge of CPR that
a group of secondary school students in Rivers
State, Nigeria could retain six weeks after their
initial exposure to the teaching of CPR, and the
possible effect of age, gender and school class
on this. The null hypotheses were: (1) that they
would not have significant CPR knowledge
retention after six weeks of the initial CPR
teaching; and (2) that age, gender and school
class would not have any significant influence on
the CPR knowledge acquisition and retention by
the students.

2. MATERIALS AND METHODS

Quasi-experimental design was adopted in the
conduct of this study among four purposively
selected secondary schools in Obio/Akpor Local
Government Area of Rivers State of Nigeria. The
data was collected in stages: pre-training, post
training (immediately after training) and six
weeks later (retention stage).

2.1 Stage 1 (Pre-training)

The level of the knowledge of CPR among 400
selected secondary school students were
assessed using a seven item modified self
structured questionnaire. The participants were
asked to pick the most appropriate answer in
responding to the questions.

2.2 Stage 2 (Training and Immediate Post-
training)

Teaching was carried out for 135 minutes using
power points, modified AHA “Be The Beat” Video
clips, Rap Songs on CPR (see appendices A, B
and C). Immediately after training in each school,



guestionnaire were administered to the students
and retrieved after they had responded to the
guestions on their own.

2.3 Stage 3 (Six Weeks after the Training)

Copies of the same questionnaire were given to
the participants at the different schools six weeks
later. The total number of questionnaires that had
complete data on both immediate post-training
and six weeks later were 644, having eliminated
the wrongly filled ones and those who were at
the post-training but not six weeks after the
training.

Therefore, the final sample size was 322
research participants (students). The data
generated were coded, tallied, scored and put
into frequency distribution table. Descriptive
statistics of mean and standard deviation were
used to provide answers to the research
guestions. ANOVA and t-test were used to test
the hypotheses at 0.05 significant levels.

2.4 The Independent Variables

In addition to dichotomizing the participants into
male and female, they were grouped into two
(12-15-year-olds and 16-19-year-olds) and the
senior secondary school 1 (SS1) students and
the senior secondary school 2 (SS2) students.

2.5 Permission for the Study

Permission for this study was obtained from the
Rivers State Ministry of Education, Port Harcourt.
This was followed up by obtaining permission
from the authorities of the secondary schools
involved in the study. Each participant was given
a consent form to fill and for the parents. Only
the students who gave their consent as well as
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their parents’ that were allowed to participate in
the study.

3. RESULTS

Three hundred and twenty two secondary
schools students were taught Cardiopulmonary
Resuscitation using video clips and power point
for 135 minutes. Responses to the question
items by the 322 research participants
immediately after training and six weeks later are
as follows (Table 1): 82.9% got the question on
the first thing to do when they come across a
collapsed person immediately after teaching
while 68.0% got the same question correctly six
weeks after training, 91.2% responded correctly
to the question on why they would shake and tap
a collapsed person immediately after training
while 84.8% responded correctly six weeks after,
91.4% responded correctly to the question on
action to use in opening the airway while 89.5%
did six weeks after, 93.2% knew what to do in
assessing the airway immediately after training
while 92.2% got the same question correctly six
weeks after, 94.8% knew what CPR acronym
stands for and 94.0% remembered six weeks
after, 78.0% responded correctly to the length of
rescue breath and 71.8% responded correctly six
weeks after. On chest compression to rescue
breathe, 88.2% got the ratio of chest
compression to rescue breathe immediately after
training while77.0% got the same question
correctly six weeks after.

Table 2 shows that Post-test mean score on
question items on knowledge was 12.41, while
the Retention-test mean score was 11.54, the
mean loss being 86 (6.2%). This revealed slight
drop in knowledge acquired six weeks after the
training but the retained knowledge was still very
significant.

Table 1. Level of CPR Knowledge among the secondary school students

% Score % Score Six % Loss
immediate weeks after
post- training training
1. First thing to do if a person collapsed 82.9 68.0 14.9
2. Why would you shake and shout at a 91.6 84.8 6.8
collapsed
3. What action would you use to open airway 91.4 89.5 1.9
4. what do you look for in assessing breathing 93.2 92.2 1.0
5. What does CPR stands for 94.8 94.0 0.8
6. For how long does a rescue breathe last? 78.0 71.7 6.3
7. No of chest compression & rescue 88.2 77.0 11.2
breath/cycle
Cluster % 88.6 82.4 6.2




Table 3 shows the t-test analysis of the
difference in the level of CPR knowledge among
the selected secondary school students
immediately after the training and six weeks
after. From the table, the calculated t-value for
post and retention tests on knowledge is 5.18.
This value is greater than the t-critical table value
of 1.96 at 0.05 significant level. The null
hypothesis of no significant difference s,
therefore, rejected.

Tables 4, 5 and 6 show the ANOVA test
analyses of the CPR knowledge with respect to
age, gender and school class among the
selected secondary school students before
training, immediately after the training and six
weeks after. From the tables, the calculated F-
values on knowledge are 2.48, 0.11 and 1.46 for
age, gender and school class, respectively.
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These values are less than the respective F-
critical values at 0.05 significant levels. This
means that age, gender and school class do not
have any statistically significant influence on
CPR knowledge among the selected secondary
school students before, immediately after training
and six weeks after. Therefore, the null
hypothesis for age, gender and school class is
accepted.

4. DISCUSSION

It is believed that teaching of cardiopulmonary
resuscitation as part of school curriculum would
impact positively on public health [7,16]. The
present study is the first documented in Nigerian
school system on CPR knowledge retention by
secondary school students.

Table 2. Post and Retention test of CPR Knowledge among the selected secondary school

students
Variable Post-test X Ret-test X X Loss
Knowledge 12.4+2.05 11.54+.2.54 .86+3.01
(322) (88.6%) (82.4%) (6.2%)

Table 3. Paired t-test analysis of the difference in the level of knowledge among the selected
secondary school students (Post and retention-test)

Paired sample X DF t-cal t-crit  p-value Decision
(2-tailed)
Post & Retention knowledge .869 £3.01 321 5.18 1,96 .000 Rejected

Significant at p < 0.05

Table 4. Influence of age on CPR knowledge (Pre, post and retention)

ltems N Sources  Sum of Mean DF F-Cal F-crit P-value Decision
of square square
variation
Knowledge 966 Between 170.536 56.845 3
group
Within 64304.011 66.844 962 2.48 261 115 Accepted
group
Group 64474.547 965
total

Significant at p < 0.05

Table 5. ANOVA analysis of influence of gender on knowledge (Pre, post and retention)

Iltems N Sources Sum of Mean DF F-Cal F- p- Remark
of variation  square square crit  value
Knowledge 966 Between .01 .015 1
group
Within group  1315.792 1.365 964 0.11 3.85 .224 Accepted
Group total 1315.807 965

Significant at p<0.05
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Table 6. Influence of secondary school class on CPR knowledge (Pre, post and retention)

Items N Sources Sum of Mean DF F-Cal F-crit P- Remark
of square square value
variation

Knowledge Between 98.049 98.049 1
group

966 Within group 64376.497 66.781 964 1.46 6.67 .226  Accepted
Group total  64474.547 965

Significant at p < 0.05

The present Nigerian study has demonstrated
clearly that the secondary school students
significantly retained their CPR knowledge after 6
weeks of the initial CPR training. In a similar
guasi experimental study carried out in Pakistan
by Naqvi et al. [17] reported that the children
showed highly significant improvement in
knowledge after CPR training and retention of
knowledge of CPR after 3 months period. They
concluded that CPR trainin% should be provided
to all school children after 6" grade. Other earlier
reports have also supported the involvement of
children of 6 years and above in CPR training
[17-19]. On implementing CPR training in
schools, it was reported [20] that 35, 000 Mini
Anne manikins were distributed to 7" Grade
School Children in Denmark and it was believed
that the children would have gone on to use the
kit at home to help ‘instruct’ their family member
thereby achieving a multiplier effect of 2.5.
Unlike the study by Nagqvi et al. [17], the current
Nigerian study had a reasonable sample size
that could help in generalizing the outcome of the
study.

According to the study in Northern Ireland by
Connolly et al. [16] children instructed on CPR
gave a significant increase in knowledge which
remained significantly higher than comparable
group of children that did not have similar
training. The place of bystanders in the
management of out of hospital cardiac arrest
(OHCA) cannot be overemphasized. In a much
earlier study by Kaye and Mancini [21], despite
more training and experience of the medical
doctors and registered nurses, their performance
in CPR was comparable to laypersons
performance.

In a study among undergraduate nursing
students that equally employed quasi
experimental time series design (pre-test, CPR
training programme, post-test and retest phases)
reported by Madden [22] showed that students’
knowledge and skills were improved over their
pre-training scores, which clearly indicated

positive retention in CPR cognitive knowledge
and psychomotor skills.

This study showed that there was no relationship
between CPR knowledge and age, both age
brackets had good knowledge retention.
According to Lieberman et al. [23], the suitability
of teaching CPR to young children may be
debatable and that students in their mid-teens
are mature enough to learn lifesaving skills,
although better performance has been noted in
older teenagers. Lester et al. [24] showed that
children as young as eleven were capable of
learning CPR. However, at eleven years old,
such skills began to be lost rapidly after training
[25]. The Austrian Red Cross had started
lifesaving first aid training for children as young
as eight [19].

Also, in this present study, the observed
difference in gender was not statistically
significant. In all, gender was not a predicting
factor for acquiring CPR knowledge. This finding
is in agreement with Miro et al. [26] who carried
out a study in Spain describing 5-year
experience of providing training in basic
cardiopulmonary resuscitation (CPR) for students
in  Spanish obligatory secondary school
education, including the percentage of
satisfactory learning immediately after training
and one year later. In their analysis of factors
associated with satisfactory learning, they found
out that gender was not one of the predictors of
learning.

Likewise, there was no statistically significant
difference in CPR knowledge among the
participants with respect to the classes in school
studied. Both SS1 and SS2 had good knowledge
retention. This is in agreement with Liebermann
et al. [23].

As a limitation of this study, the age brackets of
the participants could have possibly introduced
some bias on the influence of age on CPR
knowledge acquisition and retention. May be



another study comparing this age group and
older age groups could help to assess this
further.

5. CONCLUSIONS

e The CPR knowledge retention of the
Nigerian secondary school students six
weeks after their first training remained
significantly high.

e« Secondary school students in Nigeria
could serve as a very ready target for the
promotion and training of more bystanders
for out-of-hospital cardiac arrest
management in Nigeria as they are more
likely to learn and retain CPR knowledge.

e Age, gender and school class did not show
any significant relationship (influence) with
CPR knowledge.

6. RECOMMENDATION

The introduction of CPR teaching and training
into the Nigerian School Curriculum should be
encouraged and implemented as soon as
possible. This is not only to keep pace with the
international community but also considering the
fact the country is becoming more and more
sophisticated with many of the rich increasingly
adopting the western lifestyle and the possible
resultant effects on their cardiovascular health.

COMPETING INTERESTS

Author has declared that no competing interests
exist.

REFERENCES

1. Wikipedia (the free encyclopedia).
Last Accessed April 7; 2014.

2. Available:http//oxforddictionaries.com/view/
entry/m_en_us1261368#m_en_us1261368

3. Cavell S. Knowledge and acknowledging.
Must We Mean What We Say? Cambridge
University Press. 2002;238-266.

4, Field M, Hazinski MF, Sayre MR,
Chameides L, Stephen M, Schexnayder R,
Hemphill SR, Hoek V. Part 1: Executive

summary: 2010 American Heart
Association Guidelines for
Cardiopulmonary Resuscitation and
Emergency Cardiovascular Care.

Circulation. 2010;122:5640-S656.
DOI1:10.1161/CIRCULATIONAHA.110.970
889

10.

11.

12.

13.

14.

15.

Onyeaso; BJIMMR, 16(4): 1-7, 2016; Article no.BJIMMR.26404

Hazinski MF, Nolan JP, Billi JE, Bottiger
BW, Bossaert L, Allan R, Zideman D. Part

1. Executive summary: International
Consensus on Cardiopulmonary
Resuscitation and Emergency
Cardiovascular Care  Science  with
Treatment. Circulation 2010;122:S250-
S275.

DOI:10.1161/CIRCULATIONAHA
2010;110.970897.

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

Cave DM, Tom PA, Jeff B, Alison E,
Andrew G, Mary FH, Stephen MS.
Importance and implementation of training
in cardiopulmonary resuscitation and
automated  external  defibrillation in
schools: A science advisory from the
American Heart Association. Circulation.
2011;123:691-706. Originally.

DOI: 10.1161/CIR.0b013e31820b5328
American Heart Association/American
Stroke Association (AHA/ASA). AHA-Ross
CPR in Schools Program School Year
2014-2015, Frequently Asked Questions
(FAQs).

Isbye DL, Meyhoff CS, Lippert FK,
Rasmussen LS. Skill retention in adults
and in children 3 months after basic life
support training using a simple personal
resuscitation manikin. Resuscitation. 2007;
74:296-302.

Lorem T, Palm A, Wik L. Impact of a self-
instruction CPR kit on 7" graders’ and
adults’ skills and CPR performance.
Resuscitation. 2008;79:103-108.

Lotfi K, White L, Rea T, Cobb L, Copass
M, Yin L, Eisenberg M. Cardiac arrest in
schools. Circulation. 2007;116:1374-1379.
Ponnattil A, Jose A, Mamatha D, Navya.
Effectiveness of video-assisted Teaching
Program; 2012.
Available:http://www.authorstream.com/Pr
esentation/sr_violet-

Hoyme DB, Atkins DL. CPR Training in
Schools: What can be learned from lowa’s
Experience? Circulation. 2015;132:
A12740.

Bollig G, Myklebust AG, Ostringen K.
Effects of first aid training in the
kindergarten — a pilot study. Scand J
Trauma Resusc Emerg Med. 2011;19;13.
DOI: 10.1186/1757.7241-19-13

Plant N, Taylor K. How best to teach CPR
to schoolchildren: A systematic review.
Resuscitation. 2013;84:415-421.




16.

17.

18.

19.

20.

21.

Connolly M, Tone RP, Connolly D,
McCluskey DR. The ‘ABC for life’
programme — teaching basic life support in
schools. Resuscitation. 2007;72:270-9.
Epub 2006 Nov 28.

Naqgvi S, Siddigi R, Hussain SA, Batool H,
Arshad H. School children training for
basic life support. J Coll Phys Surg Pakist.
2011;27(10):611-615.

European resuscitation council congress.
Laerdal (Helping to Save Lives); 2011.

Uray T, Launzer A, Ochsenhofer A,
Tannikel L, Zingerie R, Lilie P, et al.
Feasibility of life supporting first-aid (LSFA)
training as mandatory subject in primary
schools. Resuscitation. 2003;59:211-20.

Link MS. Cardiopulmonary resuscitation
for kids: Please try this at home. J Watch
Cardiol. 2007;28:234-9.

Kaye W, Mancini ME. Retention of
cardiopulmonary resuscitation skills by
physicians, registered nurses and the
general public. Crit Care Med. 1986;14(7):
620-2.

Onyeaso; BJIMMR, 16(4): 1-7, 2016; Article no.BJIMMR.26404

22.

23.

24.

25.

26.

Madden C. Undergraduate nursing
students’ acquisition and retention of CPR
knowledge and skills. Nurs Educ Today.
2006;26(3):218-227.

Liebermann M, Golberg N, Mulder D,
Sampalis J. Teaching cardiopulmonary
resuscitation to CEGEP students in
guebec — a pilot project. Resuscitation.
2000;47:249-257.

Lester C, Donnelly P, Weston C, Morgan
M. Teaching school children
cardiopulmonary resuscitation.
Resuscitation. 1996;31:33-38.

Lafferty C, Larsen PD, Galletly D.
Resuscitation teaching in New Zealand
schools. New Zealand J Med. 2003;
116(1181):U582.

Miré6 O, Escalada X, Jiménez-Fabrega X,
Diaz N, Sanclemente G, Gobémez X,
Sanchez M. Cardiopulmonary resuscitation
programme for  secondary  schools
(PROCES); 2008. Conclusions after 5
years.
Available:http://www.semes.org/revista/vol

20 _4/3 ing.pdf

© 2016 Onyeaso; This is an Open Access article distributed under the terms of the Creative Commons Attribution License
(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium,
provided the original work is properly cited.

Peer-review history:
The peer review history for this paper can be accessed here:
http://sciencedomain.org/review-history/14939




