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registered nurses in Botswana

Background: In Botswana nurses provide most health care in the primary, secondary and
tertiary level clinics and hospitals. Trauma and medical emergencies are on the increase, and
nurses should have cardiopulmonary resuscitation (CPR) knowledge and skills in order to be
able to implement effective interventions in cardiac arrest situations.

Objective: The objective of this descriptive study was to assess registered nurses” CPR
knowledge and skills.

Method: A pre-test, intervention and re-test time-series research design was adopted, and
data were collected from 102 nurses from the 2 referral hospitals in Botswana. A multiple-
choice questionnaire and checklist were used to collect data.

Results: All nurses failed the pre-test. Their knowledge and skills improved after training, but
deteriorated over the three months until the post-test was conducted.

Conclusion: The significantly low levels of registered nurses” CPR skills in Botswana should
be addressed by instituting country-wide CPR training and regular refresher courses.

Introduction
Problem statement

Cardiopulmonary resuscitation (CPR) is a critical component of basic life support
(BLS) as the first-line response to cardiac arrest before defibrillation and advanced
life support become available. Whilst CPR has become well established in the
healthcare systems of developed countries, it remains a developing procedure in some
African countries.

Healthcare professionals” CPR knowledge and skills differ even in developed countries
(Einspruch et al. 2007:74; Hopstock 2008:16). Many studies on CPR conducted in developed
countries such as the United States of America (USA) (Dane et al. 2000:83), the United Kingdom (UK)
(Broomfield 1996:1016), Finland (Hopstock 2008:16) and Ireland (Madden 2006:218) revealed
inadequate levels of CPR knowledge and skills amongst registered nurses. However, these
aspects remain unexplored in Botswana. Cardiac emergencies and road traffic accidents are
on the increase in Botswana and patients’ lives might depend on nurses” CPR knowledge and
skills. The prognosis of in-hospital cardiac emergencies depends on delays in commencing
CPR, the available equipment and the health professionals” CPR competence (Dane et al.
2000:83).

The incidence of cardiovascular disease is likely to rise as the life expectancy for people
living with HIV and/or AIDS increases due to antiretroviral therapy (ART). This is the case
because antiretroviral drugs (ARVs) increase the risk of atherosclerosis and coronary artery
disease including cardiac arrests (DAD study, Moller ef al. 2003:1993). A study involving 20
000 patients from 20 countries showed a 26% increase in heart attacks amongst ART patients
(Moller et al. 2003:1179). Botswana has an estimated 300 000 HIV-infected persons aged 15-49
years, and 95% of those received ARVs (World Health Organization 2013). In Botswana 1%
of adult mortalities are attributed to road traffic accidents and 4% to atherosclerotic disease
(ischaemic heart disease and cerebrovascular accidents combined) (Republic of Botswana
2011). As nurses are usually the first professional persons to provide BLS during emergency
situations, they should possess the knowledge and skills to be able to perform CPR effectively
and thus to save lives.

Aim of the study

This study attempted to evaluate registered nurses’ levels of CPR knowledge and skills in
Botswana.
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Basic life support training

CPR is a developing procedure in most African countries. In
hospitals nurses usually discover cardiac arrests and initiate
CPR procedures. Inadequate initial assessment, inappropriate
treatment and inadequate monitoring contribute to poor
CPR outcomes (Nolan et al. 2001:106; English et al. 2004:53).
However, there is no established cost-effective BLS training
programme (Kandasami, Inbasegaran & Lim 2003; Jat et al.
2004:58; Khan & Rubin 2003:181).

In Botswana nurses provide up to 80% of healthcare
services in primary and secondary healthcare facilities.
Nurses in Botswana should thus be competent and skilled
CPR providers to enhance the survival rates of cardiac
arrest patients (Meaney et al. 2012: 489).

In Botswana there is no established CPR training for hospital-
based healthcare providers, and this situation is similar to
that in other countries like Nepal (Roshana, Batajoo & Piryani
2012:141), Iran (Hossein et al. 2013:51), and Kenya (Kipsang &
Bruce 2011:103).

Favourable CPR outcomes can be expected if nurses
provide effective CPR interventions and have adequate
resources to do so. Botswana’s Ministry of Health does
not provide a BLS programme throughout the country to
ensure that registered nurses are knowledgeable and skilled
CPR providers.

Literature review

CPR competency is defined as having the cognitive knowledge
and psychomotor skills that are necessary for the effective
performance of CPR in cardiac arrest situations (Broomfield
1996:1016).

Alimited amount of literature exists about CPR in Africa and
Botswana. Studies conducted in Australia (Hammond et al.
2000:99), Japan (Nagashima ef al. 2003:427), the UK (Davies
& Gould 2000:400) and Ireland (Madden 2006:218), reveal
that CPR knowledge and skills were lacking amongst nurses
in these developed countries. The same trend was observed
in countries like Bahrain (Marzooq & Lyneham 2009: 294),
South Africa (Govender ef al. 2010:294) and Greece (Passali
et al. 2011:365).

A systematic review on resuscitation training in developing
countries highlighted that cognitive knowledge was higher
amongst physicians than amongst nurses or students (Meaney
et al. 2010:1462). Acquiring and retaining psychomotor skills
vary widely if not updated on a regular basis. The complex
CPR tasks require that all critical skills should be applied
effectively during CPR interventions to enhance patient
outcomes (Woollard et al. 2006:237).

Nurses’ CPR performance varies according to their knowledge
and skills, the availability of resources and regular training.
A challenge for providing effective CPR interventions
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concerns the retention of CPR knowledge and skills (Misko
& Molle 2003:292). Factors like motivation, attitudes (Dwyer
& Williams 2002:85), leadership and teamwork (Marsch
et al. 2004:51), and resuscitation experiences influence the
performance and retention of CPR skills.

Nurses working in different areas reportedly demonstrated
varying levels of CPR competence, and these skills
deteriorated over time (Alspach 2005:8). Nurses performing
CPRin accident and emergency units in real-life situations on
a daily basis retained these skills better than nurses working
in other departments. CPR training should be provided
every 3-6 months to prevent deterioration of CPR skills
and knowledge (Edgren & Adamson 2009:e79; Hamilton
2005:288).

Research method and design

A quasi-experimental time-series design was adopted to
investigate registered nurses’” CPR knowledge and skills.
A pre-test, intervention, post-test, and re-test after three
months were utilised to determine the same registered
nurses” CPR knowledge and skills.

Research setting

The study was conducted in Botswana’s two referral
hospitals. These hospitals were chosen because they are
Botswana’s only hospitals equipped with specialised
professional services, including intensive care units (ICUs)
and emergency care services

Research population and sample

The target population comprised all 370 registered nurses
working in the 2 selected hospitals. Non-probability
convenience sampling was utilised to select 102 participants
from ICUs, accident and emergency (A&E) units, medical
units and surgical units. During the pre-test, training and
post-test immediately after training 102 registered nurses
participated, but only 70 were available during the re-test
phase 3 months after completing the CPR training. Registered
nurses residing in Botswana and working for at least one year
in one of the selected units of the 2 participating hospitals
could participate in the study. Registered nurses who had
clinical experience of less than one year and/or who had
participated in CPR training during the previous 2 years
were excluded from the study.

Data collection

The questionnaire requested information about the participants’
demographic characteristics such as age, gender, professional
status, academic qualifications and formal CPR training.

During the pre-test phase each registered nurse’s CPR
skills were assessed for three minutes. Thereafter the
nurses completed multiple-choice tests assessing their
CPR knowledge. The first author, a certified BLS instructor,
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TABLE 1: Demographic and professional characteristics of registered nurses in
two referral hospitals in Botswana (N = 102).

Variables Demographic characteristic Frequency Percentage
Gender Male 14 13.7
Female 88 86.3
Age group 21-25 11 10.8
26-30 44 43.1
31-35 26 25.5
36-40 11 10.8
41-45 6 5.9
46 and above 4 39
Education Diploma in Nursing 72 69.6
Diploma in Nursing and 11 11.2
Midwifery
Degree in Nursing 19 19.2
Work experience Less than 2 years 27 26.5
2-3 years 17 16.7
4-5 years 12 11.8
6-7 years 10 9.8
8-9 years 32 314
10 or more 10 3.8
Formal CPR training Yes 49 48.0
No 53 52.0
Frequency of CPR Annual 16 15.7
performed Monthly 23 225
Weekly 26 25.5
Daily 8 7.8
Never 29 28.4

provided a four-hour BLS training session based on the
American Heart Association (AHA)’s guidelines (AHA
2005:112). CPR knowledge and skills of the participants were
assessed immediately after the training and a re-test was
conducted three months later to evaluate the retention of
their CPR knowledge and skills.

The Little Anne CPR training mannikin, simulating the
features of an average adult’s physiology and anatomy,
designed especially for BLS training, was used to assess
registered nurses’ CPR skills, as indicated in Table 1.

Research instruments

CPR knowledge was assessed by means of a 2l-item
multiple-choice questionnaire. The pass mark for this
questionnaire was 85%, as recommended by the Basic Life
Support for health care providers document of the Resuscitation
Council of Southern Africa (RCSA) (2005:2) and by the AHA
(2005:112) because no standardised guidelines existed in the
two referral hospitals of Botswana.

A 19-point skills test, similar to the approach of Berden et al.
(1992:21), was used to assess the nurses’ CPR skills (Berden
et al. 1992:21). A maximum penalty mark of 5 or 10 or 20 was
set for each question, based on that approach. Two CPR-
qualified evaluators assessed each participant’s performance
independently and the marks were consolidated. The same
method was adopted during the pre-test (n = 102), the post-
test (n = 102) conducted immediately after the CPR training,
and the re-test (n = 70) conducted three months after this
training.
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The content validity of the instrument was enhanced by
following the guidelines of CPR specified by the AHA and by
the RCSA. The instrument was also evaluated by two nurse
researchers, two critical care clinical specialists and a statistician.
The instrument was pre-tested on 10 registered nurses who did
not participate in the actual study. During the pre-testing phase
the 10 participants encountered difficulties in understanding
four of the 21 questions. These questions were reformulated
with the assistance of a critical care nurse. The instrument was
easy to score and the two independent evaluators awarded
penalty points in similar ways during the pre-test phase.

The 18 steps in skills assessment were graded and penalty
points assigned, based on the participants’ levels of
performance (see Table 1). The 19th step assessed whether
the 18 steps were done in the correct sequence. The penalty
points for all 19 tests added up to 240.

Data analysis

Data were analysed using the Statistical Package for Social
Sciences (SPSS) Version 15.0 program. The non-parametric
test examined changes that occurred between the pre-test
and post-test measures, and a p-value < 0.05 was considered
to be statistically significant.

Results

Out of 102 respondents, 86.3% (n = 88) were females and
13.7% (n = 14) were males. Most respondents were between
23 and 40 years old, and they had 2 to 10 years’ experience.
As many as 52.0% (n = 53) of the respondents had no
formal CPR training and 70.0% (n = 71) had received no
CPR training after completion of their basic training. Some
respondents (25.5%; n = 26) performed CPR on a weekly
basis, whilst others (22.5%; n = 23) did so monthly. As many
as 40.2% (n = 41) of the respondents said that patients had
died during or after CPR interventions.

Pre-test, post-test and re-test scores:
Cardiopulmonary resuscitation knowledge

The pre-test mean score achieved by participants in the
tests that assessed their average CPR knowledge was
55.09%, compared to the pass standard of 85% set by the
RCSA (2005:2) and the AHA (2005:112).

Although the participants’ scores increased after the training
session, the post-training mean score of 80.63% was still
below the expected international pass standard of 85%. The
mean score achieved by the participants three months after
their CPR training had decreased to 70.75%, indicating that
the nurses” CPR knowledge had deteriorated significantly.

Pre-test, post-test and re-test scores:
Cardiopulmonary resuscitation skills

The pre-test mean score achieved by participants in the tests
that assessed their CPR skills indicated that only 10.33%
managed to obtain a penalty score below 20.
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Considerable improvements occurred immediately after
training in the post-test (76.55%). However, the retention
level of participants had dropped by nearly 10% three months
after the post-test (66.82%).

Statistical significance of cardiopulmonary
resuscitation knowledge and skills tests

Major deviations in performance amongst respondents
occurred in the pre-test (SD = 11.5), the post-test (SD =7.2) and
the re-test three months after CPR training (SD = 10.9) (Table 2).

TABLE 2: Practical test — cardiopulmonary resuscitation skills, one rescuer.
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The results of the CPR skills tests showed lower scores
than the results of the CPR knowledge tests. The mean
score of the nurses’ CPR skills before training was
9.42% (SD = 9.8), indicating a low level of competence.
Immediately following training, the post-test mean score
increased to 78.31% (SD = 17.5), but it decreased again to
67.82% (SD = 20.2) (Table 3) in the post-test three months
after CPR training.

All nurses performed poorly during the CPR skills pre-
test, and no one passed this test. The requisite skills, such

Variable Skill component Value Penalty points
Variable 1 Checking for hazards Correct 0
Incorrect /not performed 5
Variable 2 Checking for responsiveness Correct 0
Incorrect /not performed 5
Variable 3 Calling for help Correct 0
Not performed 20
Variable 4 Open airway: Correct 0
Head tilt, Chin lift Incorrect 10
Not performed 20
Variable 5 Checking for breathing: Correct 0
Look, listen and feel for 10 seconds Incorrect 5
Not performed 10
Variable 6 Give two slow breaths Correct 0
Incorrect 10
Not performed 20
Variable 7 Ventilation volume Correct — 76% and over 0
Incorrect — 51% — 75% 10
Incorrect — below 50% 20
Variable 8 Initial pulse check Correct 0
Incorrect 5
Not performed 10
Variable 9 Correct hand position Correct — 76% and over 0
Incorrect — 51% — 75% 10
Incorrect — below 50% 20
Variable 10 Perform 30 compressions Correct 0
Incorrect 5
Variable 11 Depth of compressions Correct — 76% and over 0
Incorrect — 51% — 75% 10
Incorrect — below 50% 20
Variable 12 Release of chest compressions Correct — 76% and over 0
Incorrect —51% — 75% 10
Incorrect — below 50% 20
Variable 13 Rate of chest compressions Correct 80-100 0
Incorrect 120-140 10
Or 60-80 20
Variable 14 Give two slow continuing breaths Correct 0
Incorrect 5
Variable 15 Compression to breathing ratio 30:2 Correct 0
Incorrect 5
Variable 16 Perform four complete cycles Correct 0
Incorrect 5
Variable 17 Pulse check Correct 0
Incorrect 5
Variable 18 Continuing CPR Correct 0
Incorrect 5
Variable 19 Correct sequence Correct 18-18 steps 0
Correct 12-15 steps 10
Correct 11 and below 20

http://www.curationis.org.za . doi:10.4102/curationis.v37i1.1259
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TABLE 3: Registered nurses’ cardiopulmonary resuscitation knowledge.

Page 5 of 7 . Original Research

Knowledge N Basis Minimum Maximum Mean Standard deviation
Pre-test 102 Score 16.0 90.0 56.2

% 15.9 88.2 55.0 11.5
Post-test 102 Score 13.0 100.0 82.2

% 13.0 98.4 80.6 7.2
Re-test 70 Score 14.0 67.0 50.0

% 20.0 95.7 70.7 10.9

as giving two slow breaths, the ventilation volume, the
correct hand position and the appropriate rate of chest
compressions were all poorly performed. The respondents
were expected to score 0 penalty points for 85% of the skills
tests, but no respondent scored 0 penalty points in any of
the skills tests during the pre-test. Only 39.2% (40 out of 102)
of the respondents scored 0 penalty points in the post-test
immediately after the CPR training, but they still failed to
meet the expected level of CPR performance of 85%. In the
re-test 3 months after their CPR training, only 17.1% (12 out
of 70) of respondents scored 0 penalty points, indicating
deterioration of skills. Mean scores remained in the range of
9-12 in the pre-test, 72-79 in the post-test immediately after
training and 62-69 in the re-test 3 months after their CPR
training, irrespective of the age, gender and experience of
the participants.

Ethical considerations

Permission to collect data was granted by Botswana’s
Ministry of Health and both hospitals’ research committees,
and by the Research and Ethics Committee of the Department
of Health Studies of the University of South Africa.

A covering letter was attached to each questionnaire,
explaining the details of the study. Participation was
voluntary and informed written consent was provided by
each participant. The right to decline or to withdraw from
the study at any stage without incurring any penalty was
explained. All data were coded and kept locked up, accessible
only to the researchers and the statistician.

Discussion

Competent and knowledgeable nurses can implement
effective CPR interventions to save patients’ lives. This
study’s findings emphasise the importance of increasing the
CPR knowledge and skills of Botswana’s nurses, as no one
passed the CPR pre-test and only a few passed the re-test
three months after their CPR training.

This study produced no significant differences in terms of
gender, age and experience, although a study conducted in
Belgium demonstrated that accumulated work experience was
associated with improved CPR skills (Verplancke et al. 2008:75).

Cardiopulmonary resuscitation knowledge

The pre-test knowledge of the registered nurses indicated
that they did not know the correct compression/ventilation
ratio, the compression rate, when to commence chest
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TABLE 4: Registered nurses’ cardiopulmonary resuscitation skills.
Tests on Skills

N  Minimum Maximum Mean Standard deviation

Skills % in pre-test 102 .00 47.92 9.42 9.82
Skills % in post-test 102 .00 100.00 7831 17.52
Skills % in re-test 70 25.00 100.00 67.82 20.17

compressions and when to assess the pulse. These are critical
aspects for initiating effective CPR, as incorrect performance
of these reduces the patient’s chances of survival after a
cardiac arrest (Smith, Gilcreast & Pierce 2008:59; Young &
King 2000:7).

These findings indicate that it is imperative for nurses to
receive regular, periodic in-service CPR courses, updating
nurses on the latest CPR techniques, technologies and
developments. The ability of registered nurses to perform
BLS and to maintain their CPR skills and knowledge are
indispensable professional requirements of all registered
nurses working in healthcare settings (Hamilton 2005).

Cardiopulmonary resuscitation skills

Registered nurses” CPR skills were poor during the pre-
test, as no one passed (Table 4). This is consistent with
findings reported in Ireland (Madden 2006:218) and
Bahrain (Marzooq & Lyneham 2009:294). The CPR skills
which no registered nurse performed correctly during the
current study included opening of the airway, assessing
ventilation volume, initial pulse check, correct positioning
and placement of the hand during CPR, the required
number of compressions per minute, and the correct rate of
compressions.

Whilst the CPR skills of the nurses improved by 67.8% after
their CPR training, these skills deteriorated significantly
during the 12 weeks after the CPR training. Similar findings
were reported by studies reported in Ireland (Madden
2006:218) and Belgium (Regge et al. 2008:283).

All nurses should attend mandatory in-service CPR training
to prevent life-threatening deterioration in their CPR skills
(Leary & Abella 2008:1). Teaching of the relevant, frequently
used CPR skills could increase the survival rate of cardiac
arrest victims (Oermann, Edgren & Maryon 2011:447).

Limitations of the study

The research was confined to two referral hospitals in
Botswana. This limits the inferences that could be made
about other populations of registered nurses in Botswana.
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There was a high drop-out rate of participants between the
initial pre-test and the post-test phase three months after
the re-test. As many as 31.2% (n = 32) of the registered
nurses had left the services of these two hospitals when
the re-test was done three months after the BLS training.
These differences might have affected the accuracy of the
findings.

The study was conducted using mannikins that may not
provide the participants with the same competence as a real-
life situation would provide.

Recommendations

CPR training in developing countries could be challenged by
unavailable resources. Healthcare providers in developing
countries might implement CPR interventions without
regular formal training. Formal BLS and ACLS training as
well as regular in-service training and recertification of BLS
competency might help the registered nurses to retain their
CPR knowledge and skills.

Longitudinal follow-up studies of nurses who participated
in the current study could indicate critical points at which
CPR knowledge and skills deteriorate. This might help to
determine the optimal frequency with which CPR training
should be implemented in Botswana.

Conclusion

Registered nurses working in Botswana’s two participating
hospitals had inadequate CPR knowledge and skills, which
could impact negatively on patients’ survival rates during
cardiac arrest situations. Unless effective CPR training is
instituted and sustained throughout Botswana, it appears
unlikely that the death rate of patients suffering from cardiac
emergencies will decrease.
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