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Abstract Introduction: Although there are few reports in Nigeria supporting the effectiveness of both conventional and
chest compression-only (hands-only) CPR training methods in producing potential bystander CPR providers in our
environment, there is no single report on the comparative CPR skills retention rates in Nigeria. This study aimed at assessing
the comparative retention of these two common methods of producing by bystander CPR providers for the public. Methods:
The study was carried out using a quasi-experimental design with initial cohort of forty-one (41) teachers. Victims of cardiac
arrest were simulated using manikins and the teachers, after their initial trainings on CPR skills, were asked to carry out the
CPR skills on the victims. Fifteen (15) months later, thirty-one (31) of them who participated in the final re-assessment for
retained CPR skills were scored by the same American Heart Association (AHA)-trained instructor, using a modified AHA
CPR Skills Evaluation Guide. The AHA conventional CPR training standard was followed and the data analyzed using both
descriptive statistics and paired samples T-test. Results: The participants in the two groups comparatively retained good
CPR skills 15 months later. However, the hands-only group relatively retained CPR skills with statistically significant
better retention of the cycle / min and placement of victim in correct recovery position than the conventional group (P
< .001). Conclusion: Both CPR training methods produced satisfactory retention of CPR skills after 15 months of initial
trainings but the participants trained using the hands-only method had better CPR skills retention. Recommendation:
Either of the CPR training methods could be used to increase the number of potential bystander CPR providers in Nigeria, but
preferably the hands-only CPR training method because of its superior effectiveness and efficiency.
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1. Introduction
Concerning the usefulness of both standard (conventional)
and hands-only (chest compression only) bystander
cardiopulmonary resuscitation procedures in providing
effective service to victims of out-of-hospital cardiac arrest
(OHCA), there is sufficient literature supporting this
globally [1-15]. In response to the public health burden of
OHCA, many nations of the world have advanced in their
published data and practice of bystander cardiopulmonary
resuscitation but the story is different in many African
countries including Nigeria.
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In the relatively recent years, Nigeria has some related
published data on bystander CPR skills following
conventional and hands-only training methods [16-22]. Out
of these publications, only two were on retention of skills
[17,20] while only one [22] compared conventional and
hands-only CPR in a Nigerian population.
In pursuant of the desire to popularise bystander CPR and
possibly have its teaching and training incorporated in the
schools curricula in Nigerian with the expected multiplier
effect in potential bystander CPR providers, there is need for
more relevant data on this subject.
Retention of bystander CPR skills by potential providers
after their exposure to the teaching and training remains
central in the provision of effective bystander CPR to victims
of OHCA. In the Nigerian setting,
Hitherto, there is published data that compared the
retained CPR skills following different methods of CPR
training. The conventional (standard) and hands-only
methods are globally recognized as effective methods in
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training potential bystander CPR providers. Therefore, this
study aimed at comparing the level of retention of CPR skills
between two groups (cohorts).of participants who previously
were trained separately using hands-only and conventional
(standard) CPR methods. It was hypothesized that there
would be no statistically significant differences in the
retained CPR skills in the three common CPR skills domains
of the two groups 15 months after their initial trainings.

2. Materials and Methods
2.1. Study Design
Quasi-randomized experimental design was employed in
this study. At the onset of this study in March 2018, the
conventional (standard) CPR training group had seventy (70)
participants and the hands-only CPR training group also
had seventy (70) participants [22]. The two groups were
200-Level undergraduate students of the Department of
Human Kinetics and health Education, Faculty of Education,
University of Port Harcourt.
The same cohorts were recalled and asked to carry out the
same procedures they did immediately after their respective
trainings 15 months ago. They did not receive any further
teaching or training on any form CPR skills before carrying
out their procedures again 15 months after. See Appendix for
the skills assessed (Note: no airway & breathing skills for the
hands-only cohort).

2.4. Determination of Good and Poor CPR Skills
For both cohorts, retained CPR skills of 50% and above
were considered as acceptable (Good) while those less than
50% were deemed as unacceptable (Poor).
2.5. Data Analysis
The Statistical Package for Social Sciences (SPSS) was
used in the analysis of data. The matching of the immediate
post-training data and the retention data was easily done as
teach data collation form used had the matriculation number
of each participant. In addition to descriptive statistics used,
one sample and two samples T-test were employed. The
significance level was set at P < .05.
2.6. Ethics and Participants Consent
Institutional review and consent was not necessary as the
programme was within the course work of the students and
was completely non-invasive. In addition, the students
were very enthusiastic to participate in the study because of
the obvious benefit they would derive from it. In all, the
participants freely gave their consent.

3. Results

The age ranges and means for the two cohorts were as
follows: 18-31 years with mean of 22.11 + 2.80 (SD) and
18-29 with mean of 22.22 + 2.64 (SD), for hands-only and
conventional CPR groups, respectively.
2.2. Immediate Post-training Stage
Table 1 provides the comparison of the retained CPR
For conventional CPR training method cohort, using the skills performance of the participants in the different
modified AHA Skills Evaluation Guide, the following four domains for both training groups with hands-only CPR
domains of CPR skills were assessed: (1) Scene Safety and group having better retention in all the common three
Call for Help (SS); (2) Chest Compression (CC); (3) Airway domains of CPR skills – scene safety and call for help
/ Rescue breaths; and (4) Cycle /min and Placement of victim (50.77% against 46.15%0, chest compression skill (93.84%
in correct Recovery Position (RP). For the hands-only CPR against 87.69%) and cycle / min and placement of victim in
training group, the same domains were assessed except the correct recovery position (84.62% against 60%).
Airway / Rescue Breaths (ventilation) domain [22].
The descriptive statistics showing the mean and standard
deviations of the CPR skills of the participants in the three
2.3. Retention Stage or Phase (15 Months Later)
domains common to the two training groups is shown in
The same CPR skills domains in both conventional and Table 2 below where the chest compression skill domain
hands-only groups were re-assessed while maintaining the gives the highest mean followed by the cycle / min and
same standard. The same lead researcher (AHA-certified placement of the victim in correct recovery position skill
CPR Instructor) who assessed them while carrying out the domain.
CPR skills in their first time (immediately post-training CPR)
Table 3 gives the paired samples T test analysis of the
was the same who assessed them in this later practice CPR skills of two training groups with statistically
(retention phase). During this retention phase, only sixty-five significant difference found only in the cycle / min and
(65) participants were in each cohort (group) with each placement of victim in correct recovery position CPR skills
having fifty (50) males and fifteen (15) females.
domain. In cycle / min and placement of victim in correct
The following null hypothesis (Ho) was generated and recovery position, the retained skill in the conventional
tested: There would be no statistically significant differences group is statistically less than that of the hands-only group.
in the retention rates of CPR skills between the two cohorts This confirms the rejection of the null hypothesis for this
after 15 months of their initial trainings.
CPR skill domain but acceptance of it for the other two
CPR skills domains (scene safety & call for help and chest
compression).
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Table 1. Comparison of the retained CPR skills performance of the participants in the different domains for both training groups
Hands-Only CPR Group

CPR Skills

Scene Safety &
Call for Help
(SS)

Conventional CPR Group

Score

N

(%)

Score

0 0%

3 (4.61)

0 0%

4 (6.15)

1 20%

14 (21.54)

1 20%

17(26.15)

2 40%

15 (23.08)

2 40%

14(21.54)

3 60%

22 (33.85)

3 60%

20(30.77)

4 80%

11 (16.92)

4 80%

10(15.38)

5 100%

0

5 100%

0

-----65

Chest Compression
(CC)

N

(%)

------65

0 0%

0

------

0 0%

2 (3.08)

1 20%

0

------

1 20%

0 (0)

2 40%

4(6.15)

2 40%

6(9.23)

3 60%

3(4.61)

3 60%

12(18.46)

4 80%

23(35.38)

4 80%

10(15.38)

5 100%

35(53.85)

5 100%

35(53.85)

65
-

Airway &
Rescue Breaths
(RB)

65

-

0 0%

2 (3.08)

1 20%

14 (21.54)

-

-

2 40%

14 (21.54)

-

-

3 60%

17 (26.15)

-

-

4 80%

7 (10.77)

-

-

5 100%

11 (16.92)

0 0%

1 (1.54)

0 0%

1 (1.54)

1 20%

2 (3.08)

1 20%

14 (21.54)

2 40%

7 10.77)

2 40%

1116.92)

3 60%

9 (13.85)

3 60%

18 (27.69)

4 80%

19 (29.23)

4 80%

13 (20)

5 100%

27 (41.54)

5 100%

8 (12.31)

65

Cycle/min & Recovery
Position (RP)

65

65

Table 2. Descriptive statistics showing the mean and standard deviations of the CPR skills of the participants in the three domains common to the two
training groups
N

Minimum

Maximum

Mean

Std.Deviation

SS1

65

.00

4.00

2.3692

1.13975

CC1

65

2.00

5.00

4.3692

.83981

CRP1

65

.00

5.00

3.8769

1.31705

SS2

65

.00

4.00

2.2308

1.18281

CC2

65

.00

5.00

4.0462

1.26776

CRP2

65

.00

5.00

2.8000

1.36015

Valid N (listwise)

65

Note: SS1, CC1, CRP1 stand for Scene Safety & Call for Help, Chest Compressions, and Cycle / min & Placement
of victim in the correct Recovery Position for the Hands-only CPR group, respectively while the SS2, CC2 and
CRP2 stand for the respective skills domains in the conventional CPR group.
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Table 3. The Paired Samples T Test analysis of the CPR skills of two training groups
Paired Differences

Pair1

SS1-SS2

95% Confidence
Interval of the
Difference

Mean

Std.
Deviation

Std.
Error
Mean

Lower

Upper

.13846

1.52967

.18973

-.24057

t

df

Sig.(2-tailed)

.51750

.730

64

.468

Pair2

CC1-CC2

.32308

1.51149

.18748

-.05145

.69761

1.723

64

.090

Pair3

CRP1-CRP2

1.07692

1.77929

.22069

.63604

1.51781

4.880

64

.000*

*P < 0.001 for the difference in RP (the difference between the hands-only and conventional CPR skills for the cycle / min and
placement of victim in correct recovery position domain)

4. Discussion
This Nigerian comparative study on the retention of CPR
skills following hands-only and conventional (standard)
techniques has shown no statistically significant differences
in two out of the three CPR skills domains assessed.
The results suggest that generally the hands-only CPR
training technique produced superior retentive ability in the
participants. To the best of knowledge of the authors, there is
no previous report from Nigeria on the comparative retention
of CPR skills following conventional and hands-only CPR
skills trainings.
Kim et al [15] reported that after three months of the initial
CPR trainings using hands-only and conventional methods,
the hands-only group had significant drop in their chest
compression skills unlike the conventional group. They
concluded that conventional technique was more retentive
of chest compression skills than the hands-only method.
Similar to the findings of Kim et al [15] are those of
Andresen et al [23], Berden et al [24] and Isbye et al [25].
Our present findings do not support their reports and could
be due to the number of months post-training when they
re-assessed the retention and possibly the larger number of
participants in their training. Our present study re-assessed
the retention of the participants 15 months later while they
re-assessed theirs just after 2 to 6 months. Also, this type of
study does not encourage too many participants at a time so
as to carry out proper training initially. In addition, it is
important to note that our present study did not record poor
skills in relation to artificial ventilation skills in the
conventional group even as 15 months after the initial
training because quite over half of them retained this skill
sufficiently well (60% to 100%) as compared to the Korean
study [15]. Meanwhile, our present Nigerian study supports
the earlier report of Nishiyama et al [26] where they
concluded, based on their findings, that the shortened
compression‐only CPR training programme appeared to
help the general public retain CPR skills better than the
conventional CPR training programme.
It is interesting to note that Nishiyama et al [26]
re-assessed their retention after 12 months similar to our
present Nigerian study. Other earlier studies that our present
Nigerian findings are in agreement with are those of Hupfl
et al [27], Nishiyama et al [28] and Heidenreich et al
[29]. The meta-analysis by Hupfl et al [27] on the chest

compression-only
and
standard
cardiopulmonary
resuscitation concluded that chest compression-only CPR
should be the choice in instructing lay rescuers for adult
bystander CPR services However, Nishiyama et al [26]
showed that the CPR skills were poor at 6 months after the
initial training but better at 1 year period, suggesting the
need for refresher courses after 6 months but the cost of
such programmes remains a challenge except for personal
refresher courses by individuals.
Another highlight of our present Nigerian study is the fact
that both methods of CPR training produced acceptable
retention results after 15 months of initial trainings. This
seems to affirm that either of these methods would serve
effectively as a means of helping the public retain the
needed CPR skills to provide bystander CPR to victims of
out-of-hospital cardiac arrest (OHCA) in our environment.
Earlier reports have shown that hands-only CPR training is
shorter to carry out and produces comparatively effective
bystander CPR with conventional CPR training and as
such it is much better to provide bystander CPR to victims
of OHCA than to leave them alone [4,5,21,26-28]. Our
present study seems to support the use of hands-only
(compression-only) CPR training for increasing the number
of bystander CPR providers in our community. In fact, Lim
et al [14] in their retention study involving lay people
reported that during the test, conventional CPR groups did
significantly fewer chest compressions per minute than
Chest compression-only groups (57.8±23.7 versus 77.7±24.2,
adjusted p<0.001). Their report [14] further stated that for
those who were trained in conventional CPR group, only
3.7% were able to perform ≥10 effective ventilations in 5min.
[Bobrow et al [4] in their earlier study also reported that
victims of out-of-hospital cardiac arrest (OHCA) who had
chest compression-only (hands-only) CPR survived better
than those who received the conventional CPR or did not
have any form of bystander CPR attention.
Strengths and Limitations of the Study
This Nigerian study could be said to have the merit of
being the first in our environment and equally among a very
strategic population in the advocacy of increasing bystander
CPR awareness in the country. It could also be the first in
African continent. However, it is limited by the fact that it
was a simulated manikin trial and as such the outcomes
might not be exactly the same in real life situation. Therefore,
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(compression-only) cardiopulmonary resuscitation: a call to
action for bystander response to adults who experience
out-of-hospital sudden cardiac arrest: a science advisory for
the public from the American Heart Association Emergency
Cardiovascular Care Committee. Circulation 2008; 117:
2162–7.

the generalization of the results should be done with some
caution.

5. Conclusions
The two methods of bystander CPR trainings have shown
acceptably comparatively good retained CPR skills after 15
months of earlier trainings. However, those who received the
compression-only (hands-only) CPR retaining significantly
retained better in the skills domain of cycle / min and
placement of victim in correct recovery position than the
conventional group.

[6]

Baldi E, Contri E, Burkart R, et al. Protocol of a Multicenter
International Randomized Controlled Manikin Study on
Different Protocols of Cardiopulmonary Resuscitation for
laypeople (MANI-CPR). BMJ Open 2018; 8:e019723.
Doi: 10.1136/ bmjopen-2017-019723.

[7]

Meissner TM, Kloppe C, Hanefeld C. Basic life support skills
of high school students before and after cardiopulmonary
resuscitation training: a longitudinal investigation. Scand J
Trauma ResuscEmerg Med. 2012; 14: 20:31.

6. Recommendations

[8]

Kitamura T, Iwami T, Kawamura T, et al. Time-dependent
effectiveness of chest compression-only and conventional
cardiopulmonary resuscitation for out-of-hospital cardiac
arrest of cardiac origin. Resuscitation 2011; 82: 3–9.

[9]

Ong ME, Ng FS, Anushia P, et al. Comparison of chest
compression
only
and
standard
cardiopulmonary
resuscitation for out-of-hospital cardiac arrest in Singapore.
Resuscitation 2008; 78:119–26.

Considering the fact that it is faster to train participants in
hands-only CPR and its comparative effectiveness, if not
better, with conventional hands-only CPR, we recommend
that this method of bystander CPR training should be
encouraged in.
Nigeria where there is need to urgently increase the
number of potential bystander providers because of the
current very low number of such trained providers in our
communities
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