
Page 1/14

Resuscitation Refresher Training in the Wake of the
COVID-19 Pandemic – Instructor-led Training
Outperforms Self-directed Learning.
Alice O’Donnell 

University of Birmingham College of Medical and Dental Sciences
Aniela Pawar 

University of Birmingham College of Medical and Dental Sciences
Emma Hardy 

University of Birmingham College of Medical and Dental Sciences
Harriet Percival 

University of Birmingham College of Medical and Dental Sciences
Nicholas Co�n 

Department of Anaesthesia and Intensive Care Medicine, Salford Royal Hospital, UK
Jonathan Hulme 

Department of Anaesthesia and Intensive Care Medicine, Sandwell and West Birmingham NHS Trust, UK
Andrew Owen 

Department of Anaesthesia and Critical Care Medicine, Queen Elizabeth Hospital, Birmingham
Joseph Alderman  (  joseph.alderman@nhs.net )

Resuscitation for Medical Disciplines, College of Medical and Dental Sciences, University of Birmingham,
West Midlands, UK. B15 2TT https://orcid.org/0000-0001-8273-9009

Original research

Keywords: Basic life support, BLS, Cardiopulmonary resuscitation, CPR, refresher training, video assisted
learning, self directed learning, Covid-19

Posted Date: August 19th, 2020

DOI: https://doi.org/10.21203/rs.3.rs-61530/v1

License:   This work is licensed under a Creative Commons Attribution 4.0 International License.   Read
Full License

https://doi.org/10.21203/rs.3.rs-61530/v1
mailto:joseph.alderman@nhs.net
https://orcid.org/0000-0001-8273-9009
https://doi.org/10.21203/rs.3.rs-61530/v1
https://creativecommons.org/licenses/by/4.0/


Page 2/14

Abstract

Background
survival following out-of-hospital cardiac arrest is worse in the United Kingdom than in many other developed
countries, possibly due to below average delivery of early bystander cardiopulmonary resuscitation (CPR).
Training laypeople how to perform CPR is vital, but skill decays quickly. Most methods of training require face-
to-face contact which is challenging during the Covid-19 pandemic. The optimal method of delivering CPR
refresher training is not yet known. Our aim was to understand how basic life support (BLS) performance
decays over time, and how best to deliver refresher training in terms of timeframe and training method – are
methods with limited instructor / student contact effective?

Methods
this quasi-randomised trial allocated participants to receive refresher training one, two, or three years after
their initial BLS training. Participants’ baseline BLS performance was assessed by a trained instructor, and
then they were randomly allocated to receive refresher training via one of three methods: one-to-one instructor
led training, video assisted learning with self-directed practice, or a written information guide alone. BLS
performance was assessed again following refresher training.

Results
42 participants were recruited - all completed all study stages. Baseline BLS performance was poor – only
21% of participants passed a formative assessment. Students who had received BLS training most recently
showed better BLS performance than those where greater time had elapsed. one-to-one training was the most
effective refresher training modality, and video assisted training did not lead to signi�cant improvement in
BLS performance.

Conclusion
one-to-one BLS refresher training outperforms self-directed methods with more limited instructor contact,
though it requires greater resource and planning. It may be impractical to deliver instructor-led BLS refresher
training during the Covid-19 pandemic. The video we chose to use for our training was not interactive, though
such tools exist. Alternative video-led approaches (with or without instructor guidance) should be explored to
investigate if they are more effective than the tool we used in this study.

Background
The United Kingdom lags behind other similarly developed countries in terms of outcomes for patients
following Out of Hospital Cardiac Arrest (OHCA). In England, only 7–8% of patients survive OHCA (1), yet
bystander cardiopulmonary resuscitation (CPR) is commenced in just 40–50% of cases (2). Bystander CPR
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rates, and subsequent survival from OHCA is higher in many other developed countries than the UK, resulting
in leading health organisations calling for an increase in awareness and knowledge of CPR and how it should
be performed. (4, 5)

CPR is a crucial element in the chain of survival following OHCA and thorough teaching of correct techniques
to both the general public and healthcare professionals can save lives. (5) Given their future clinical roles, it is
crucial that healthcare students are competent at delivering CPR both during their time in training, and
throughout their professional lives. Optimal models for CPR training are still debated, with divergent curricula
and training manikins used internationally. Whilst international guidelines exist recommending rates and
depth of chest compression, ventilation ratios and times, and duty cycle (6, 7), debate exists about how to
best teach these guidelines.

A growing literature demonstrates that CPR skills decay over time, with skill retention in this �eld being
described as ‘very poor’ and ‘not meeting the required standard’ 12 months post training. (8–12) A 2014 study
looking at retention of �rst aid and Basic Life Support (BLS) skills in undergraduate medical students found
that 82% of students failed a BLS assessment 1-year post training. (9) Moreover, even amongst trained and
experienced rescuers, the quality of CPR delivered in real-world scenarios is variable, and often does not meet
international guidelines. (10)

At the end of 2019 a novel coronavirus – Severe Acute Respiratory Syndrome Coronavirus 2 (SARS-CoV-2)
emerged in Hubei province, China, and has subsequently spread as a pandemic. (13, 14) Most infections are
asymptomatic or mild, however a signi�cant proportion develop severe respiratory disease – Covid-19,
requiring hospitalisation for respiratory support. Current best evidence suggests that both airborne and fomite
transmission are possible means of viral spread, though recent evidence suggests the former predominates.
(15) Infection prevention and control measures have been variably adopted by Countries worldwide; current
World Health Organisation guidelines recommend 1 metre social distancing, meticulous hand hygiene,
avoiding large gatherings, and self-isolation if symptomatic. (16) The utility of face coverings is still debated,
though there is no evidence they cause harm and may have limited bene�t in preventing transmission from
asymptomatic carriers. (17) This new and highly infectious illness has serious implications for the normal
functioning of human society.

The impact of Covid-19 on healthcare has been profound, impairing previously well-functioning health
systems’ delivery of both routine and emergency care. Adding to the mortality directly attributable to Covid-19,
treatment and outcomes for other conditions worsened during the peak of the pandemic. Survival from OHCA
deteriorated in one report from Paris, France (18) - bystander CPR rates were lower – suggesting that
members of the public were understandably reticent to deliver BLS to strangers. Life support training will need
to adapt to give would-be rescuers the con�dence to safely administer effective CPR in the context of a
respiratory viral pandemic.

Life support education at the University of Birmingham is delivered in a peer-peer model, with peer-led
education supervised by a faculty of medical practitioners. (19) At present, Basic Life Support (BLS) training
is delivered in the �rst year of the undergraduate medical curriculum, and not routinely refreshed until
employment post-graduation. Prior to the emergence of Covid-19, training was delivered in face-to-face
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tutorials, with groups of 6–12 students trained by three instructors. Equipment was shared, but surfaces
decontaminated between uses. Methods being planned to reduce Covid-19 transmission risk include reduced
group sizes, hand hygiene, and greater reliance on remote or participant-led training in lieu of face-to-face
training.

This study aimed to address when and how to deliver BLS refresher training for undergraduate healthcare
students, and to assess the use of participant-led refresher training methods as opposed to one-to-one
instructor led training.

Methods
This quasi-randomised trial was designed in three phases: 1 - assessing CPR skills of medical students at
least one year after their BLS training; 2 - refreshing their skills using variable methods; 3 - re-assessment of
their CPR skills.

Potential participants were identi�ed from the undergraduate medical student cohort at the University of
Birmingham, and were screened against inclusion and exclusion criteria. Eligible participants were given
written information about the study prior to recruitment and asked to provide written informed consent for
participation in the study. Inclusion and exclusion criteria for this study are as follows:

Inclusion criteria:
Current medical student at the University of Birmingham in 2nd, 3rd or 4th year of study.

Successfully passed a BLS course delivered by the University of Birmingham during semester 1 of their
�rst year of medical training.

Written informed consent to participate after receiving a participant information sheet.

Exclusion criteria:
Students involved in course administration, teaching or examining for our training network, or linked
groups.

Instructor trainer quali�cation for any life support, �rst aid or lifeguarding support.

New or chronic injury which may adversely affect CPR performance.

Phase 1 involved assessing the CPR performance of medical students at one, two, or three years following
their BLS training (dependent on when they had been trained, and their current year of study). Participants
were asked to perform BLS on a Laerdal Little Anne® manikin and were assessed by one of two trained
assessors using the BLS assessment tool used at the University of Birmingham. This tool uses a simple tick-
box form based on European Resuscitation Council (ERC) guidelines, designed by our team to achieve
repeatable results, and in wide use in our organisation. (20) The facilitators then recorded the results of their
initial assessment.
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During Phase 2, participants were assigned randomly into groups and received refresher BLS training in a 30-
minute tutorial using one of three methods:

a. One-to-one training from an ERC accredited BLS instructor. The instructor was the same for all
participants in this group, and was blinded to the results of the candidates’ initial assessments. The
participants had full access to Laerdal Little Anne manikin for hands-on practice throughout their tutorial.

b. Video assisted training with the opportunity for self-guided practice. Participants were placed alone in a
room and then shown a short video detailing the BLS algorithm, created by the British Heart Foundation
for their HeartStart training. (21) They could use the remaining time to practice with a Laerdal Little Anne
manikin as much or as little as they liked.

c. Written BLS information only. Participants sat alone in a room and were provided with a written
information sheet with details of the ERC BLS algorithm, to read for as much or as little as they liked.

Phase 3 involved reassessment of BLS performance following refresher training. Participants were re-
assessed by the same facilitator, using the same assessment tool as in Phase 1. The facilitators were blinded
to the participants’ refresher training method assignment. The facilitators recorded the results of each
participant’s BLS assessment. Groups of participants were prevented from mixing until after the study had
concluded.

Sample size was calculated as 8 participants per refresher training modality subgroup based on prior internal
pilot data (not shown). Pass rates are expressed as number (percentage), and were compared between groups
using 2-tailed Fisher’s exact test on the original categorical data. A p value of 0.05 was used as the limit of
statistical signi�cance. All data were analysed using R version 4.0.2. (22)

Results
42 students were recruited for this study (see Fig. 1).

All students were assessed before and after refresher training. Baseline characteristics for all participants are
shown in Table 1.

Table 1
Baseline characteristics of participants

  Count %

Gender:

Male

Female

11

31

26.2%

73.8%

Years since last BLS training:

1

2

3

13

11

18

31.0%

26.2%

42.8%
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Prior to refresher training, compliance with ERC BLS guidelines was initially 21%. The students at one year
post their initial training had the highest pre-refresher pass rate of 38.5%. Students who were assessed at two
and three years post training had lower pre refresher pass rates, at 9.1% and 16.7% respectively.

Following refresher training BLS quality improved - compliance with ERC BLS guidelines rose from 23.8–
61.9% (p = 0.0008, Fisher’s exact test). Overall, the pass rate in each group increased after the refresher
training (Fig. 2).

The improvement in BLS performance broken down by time elapsed since initial BLS training is shown in
Table 2. There were no signi�cant differences in assessment pass rates between students who were one, two
or three years post initial BLS training (Fisher’s exact test). Students who had received initial BLS training 3 or
more years previously showed signi�cant improvement in their post-refresher training BLS performance ( p = 
0.0059, Fisher’s exact test).

Table 2
Breakdown of BLS performance before and after refresher training (measured as compliance with ERC BLS

guidelines). Broken down by time elapsed since initial BLS training. Comparisons are presented between
groups of participants who were 1, 2 and 3 years after their initial BLS training; and for each group

individually in terms of pre-refresher and post-refresher performance. P values were calculated using Fisher’s
Exact Test.

  1 year after
training

n = 13

2 years after
training

n = 11

3 years after
training

n = 18

1 vs 2 vs 3 years after
initial training

Pre-refresher pass rate 5 (34.5%) 2 (9.1%) 3 (16.7%) p = 0.34

Post-refresher pass rate 7 (53.9%) 7 (63.6%) 12 (66.7%) p = 0.85

% change in pass rate following
refresher training

18.6%

p = 0.70

54.4%

p = 0.08

50%

p = 0.006

 

Comparison between different refresher training modalities is displayed in Table 3. One-to-one training
outperformed the other two modalities, with candidates refreshed in this way displaying an increase in pass
rate from 33.3–100% (p = 0.0090, Fisher’s exact test). Refresher training using an information sheet also led
to a signi�cant increase in pass rate from 18.8–56.3% (p = 0.0290, Fisher’s exact test).
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Table 3
Breakdown of compliance with ERC BLS guidelines after refresher training by modality of training.

Comparisons are presented between groups based on the method of refresher training they received; and for
each group individually in terms of pre-refresher and post-refresher performance. P values were calculated

using Fisher’s Exact Test.

  One-to-one
instructor

n = 9

Video
assisted

n = 17

Information
sheet

n = 16

One-to-one vs video assisted
vs information sheet

Pre-refresher pass rate 3 (33.3%) 3
(17.7%)

3 (18.8%) p = 0.71

Post-refresher pass rate 9 (100.0%) 7
(41.2%)

10 (56.3%) p = 0.009

% change in pass rate
following refresher training

66.7%

p = 0.009

23.5%

p = 0.26

37.5%

p = 0.03

 

Discussion
This study highlights two important points: BLS skill decays rapidly in previously competent medical
students, and one-to-one instruction is the optimal way to enhance refresher learning.

The decay in BLS performance worsens as time elapsed since the original BLS training increases, with the
pass rate (compliance with ERC BLS guidelines during formal assessment by a trained examiner) decreasing
to 34.5% even 1 year following the primary course and declining further thereafter. Such �ndings highlight
that in order to prevent signi�cant skill decay, refresher training should commence at some stage within the
�rst 12 months of initial BLS teaching. Of note, as students in our institution become more senior they move
from lecture theatres to clinical placements, and are more likely to be exposed to cardiac arrests in hospital.
Many students in their fourth year of study (three years following initial BLS training) receive CPR training in
their hospital. This may account for their small improvement in pre-refresher training BLS performance when
compared to students 2 years after their initial training.

Our study also investigated the most effective method of refresher teaching. We found that one-to-one
training between student and instructor served as the most effective means, with post-refresher training
compliance during skill assessment meeting ERC guidelines in 100% of individuals re-assessed. The use of
an information sheet alone improved BLS performance, albeit to a lesser-degree than one-to-one training, and
sole use of video-assisted training showed an even smaller improvement in BLS performance (non-
signi�cant).

Each method of refresher training carries advantages and disadvantages. Although one-to-one teaching
incurs the best improvement in post-refresher competency, it is the most resource-heavy option, requiring the
presence of suitably quali�ed instructors. In our study, we trained students in a 1:1 ratio with instructors -
larger instructor to student ratios may allow greater e�ciency, and reduced resource use. That said, larger
group sizes increase risk of Covid-19 exposure, and safely moving large groups into and out of training
venues whilst practicing social distancing will be challenging.
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In contrast, video-assisted training with the opportunity for self-practice requires less resource, and is much
less likely to encourage Covid-19 transmission. The use of a pre-recorded video offers a reproducible
alternative to one-to-one instruction. Large numbers of students are able to watch the video at once and
resources could easily be disseminated via an online platform for quick and easy access. Use of technology
in this way may be a scalable refresher training option for centres with limited resources or larger cohorts.
Disadvantages of video-assisted training include the lack of instructor interaction with students and the
subsequent inability to ask questions in order to further understanding and consolidate knowledge. Similarly,
without having a quali�ed instructor present to observe practice, students are unable to receive feedback on
their performance and they are left to self-determine their competence. In our study, video-assisted refresher
training as a sole modality failed to meaningfully improve candidates’ performance. Though high quality, the
British Heart Foundation’s Heartstart video we used during training only runs for 6 minutes and is not
interactive – it is intended to be followed by group or individual hands-on practice. An alternative interactive
option is the Lifesaver video produced by the Resuscitation Council (UK). (23) A randomised controlled trial
comparing Lifesaver to face-to-face training in school children demonstrated broadly similar performance
following initial training, though combination of face-to-face training and Lifesaver outperformed both
modalities in isolation. (24) The British Heart Foundation has developed an alternative video curriculum titled
“Call Push Rescue” which is designed to be displayed in a classroom with candidates performing CPR
together, using their own individual manikins. (25) It was beyond the scope of this study to compare different
video modalities, though it is possible candidates’ performance would have been different had we chosen to
use either Lifesaver or Call Push Rescue.

Participants who received refresher training via a written information sheet to read showed signi�cant
improvement in their post-refresher BLS performance, albeit to a lesser extent than seen with one-to-one
training. One implication of this method of refresher training is that no Laerdal Little Anne® manikins are
required. On one hand, this potentially puts candidates at a disadvantage as they have no opportunity to
practice hands-on CPR. On the other hand, it may be a suitable option for those centres who have very limited
resources and funds, where manikins are reserved for de novo BLS training only.

Overall, BLS refresher training involving one-to-one teaching with a quali�ed instructor is the optimal way of
refreshing BLS skill in terms of pass rates, yet uses the most resources and therefore may not be suitable for
all centres. Given the current Covid-19 pandemic, it may be undeliverable in many contexts. Using video-
recordings and written information sheets in combination with - or in lieu of - one-to-one refresher training
may allow rapid, effective skill refreshment whilst minimising risk of Covid-19 transmission. It is feasible that
skill retention following different refresher training modalities may differ – for instance, participants re-trained
using video assisted self-learning may require more frequent refresher sessions than those re-trained using
instructor led face-to-face methods. The optimum window in which to schedule further refresher training
following each modality of refresher training is a topic for future study.

Our study has several important limitations. Firstly, despite achieving our recruitment target from a power
calculation based on pilot data, our relatively small sample size (42) limits the study’s generalisability. There
are unequal numbers of participants in each refresher group given the increased instructor resource required
to run one-to-one training. The use of the same examiner to assess participants both pre- and post-refresher
training introduces the risk of observer bias, limiting the value of comparisons drawn from both pre- and post-
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refresher training. However, blinding with regard to group allocation means that methods of refresher training
can be safely compared. Some of the improvement in scores between the initial and post-refresher
assessment may be attributable to practice participants obtained in sitting the initial assessment itself,
though this would not explain differences observed between groups. Finally, the study is temporally limited
with regards the amount of time elapsed since participants’ original BLS training. As such, our results may not
be generalisable to the wider population outside of the medical student cohort, or to those for whom a greater
amount of time has elapsed since their initial BLS training.

Future research should aim to recruit a more representative cross-sectional sample of the overall lay
population, speci�cally including non-healthcare students, members of the public and/or school children.
Although our study only investigated three methods of refresher training, it still provides a valuable
comparison that highlights clear differences in effectiveness of these methods. This study is the �rst of its
kind on this subject, and clearly demonstrates that BLS skill decays in medical students after as little as one
year. Additionally, it has shown the variation in e�cacy of three different refresher teaching methods that are
simple, adaptable and inclusive.

Conclusion
This study is the �rst of its kind to investigate how BLS performance decay rapidly over time amongst
medical students, and also the optimal way of refreshing BLS skill. When methods of refresher training were
compared, one to one teaching was found to be the most effective reteaching method. Although use of
written information sheets and video resources are attractive given their scalability, reduced resource
requirement and reduced risk of Covid-19 transmission, they are unlikely to be su�cient in isolation.
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Figure 1

Consort diagram showing recruitment and �ow of participants through the study.
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Figure 2

BLS performance improved following refresher training. ‘Pre’ indicates pre-refresher training assessment pass
rate, ‘Post’ indicates post-refresher training assessment pass rate. The greatest increase was seen in students
who had a larger gap between their initial BLS training, and their refresher training.


